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DEPARTMENT OF THE ARMY
. NEW ENGLAND DIVISION, CORPS OF ENGINEERS
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WALTHAM, MASSACHUSETTS 02154

NEDED~E : 31 August 1971

SUBJECT: Whitmanville Lake, Whitmen River, North Nashua River Basin,
Massachusetts, Design Memorandum No. 2, General Design

Chief of Engineers
ATTN: ENGCW-E

1. In accordance with ER 1110-2-1150, there is submitted for review
and spproval Design Memorandum No. 2, General Design, for the
Whitmanville Lake Project.

2. This report conforms to modifications made as a result of
reformulation of the project's purposes. A description of the
departures from the authorized plan and the reason for the changes
are outlined in the text of the report and in Appendix A. A de-
tailed report on the results of the reformulation of the project
has been sent to other agencies for review and comment. Additional
comments received will be forwarded for insertion in Appendix C.

3. In accordance with Paragraph No. 2 of Reference ENGCW-EZ:
Letter of Approval of Report: "Justification For Altering Project
Purposes”, dated 28 May 1971, the drafts of letters to the Office
of Management and Budget and to Congressional Committees were
forwarded to OCE on 29 July 1971.

L, A draft of the recreational development contract, as required -
by ER llBO-l-l,_Change 5, Appendix A, between the Federal Government
-and the Commonwealth of Massachusetts and a letter indicating con-~
currence by the Commonwealth is being prepared and will be sub-
mitted to CCE upon completion.

5. It is recommended that the project plan providing multiple-use
storage for flood contrel, water quality control and recreation be
spproved as B basis for the preparation of detailed Desian Memoranda
and contract plans and specifications.

FOR THE DIVISION ENGINEER: ‘EE” .
..‘;L..\h£>-~ “:\‘1‘

Incl (14 cys) _ HN Wm. LESLIE
as : ief, Engineering Division
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WATER RESQURCES DEVELOPMENT PROJECT
NORTH NASHUA RIVER BASIN . .
WHITMANVILLE LAKE

- WHITMAN RIVER - -
MASSACHUSETTS

A. PERTINENT DATA

1. Purpose Flood Control, Water Quality
Control, Recreation, Water
Supply (replacement of
existing water system)

2. Location of Dam '

State : _ - Massachusetts

County Worcester
Towns Westminster & Ashburnham

River - Whitman River
Distance from:

Confluence Whitman River

and North Nashua River 4 miles upstream
Confluence North Nashua : ‘

and Nashua Rivers 18 miles upstream
Fitchburg, Mass. ‘ 5 air miles, northwest
Worcester, Mass, 25 air miles, north

Boston, Mass. 40 air miles, northwest

3. Draina ge Areas

Whitman River at damsite 17.5 square miles
Whitman River at mouth, '

confluence with North

Nashua River 27.5 square miles
North Nashua at mouth,

confluence with Nashua : .

River . 132 square miles



3. Drainage Areas (Cont'd)

Nashua River at Mouth
confluence with Merrimack _ .
River - - 530 square miles
Merrimack River at mouth . 5000 square miles

4. Stream Flow -

Record of USGS Gaging Station on North Nashua River near
Leominster, (Drainage Area = 107 square miles) September
1935 to September 1967, : '

Time - c.i.s, - ¢.f.s./square mile
Average Annual (32 years) 188.3 ' 1.76
Maximum Year* (1956) 307. - 2,87
"Minimum Year*: (1965} 81.2 . 0.76
Maximum Month {Mar. 1936) - 1,289. : - 12,05
Minimum Month {Aug. 1941) 0 38.1 0.36
Maximum Day (18 Mar.1936) 7,530, - 70. 37
Minimum Day (27 Sept. 1936) 22, e 0.21

Instantaneous Max. (18 Mar. 1936) 16,300. - 152.

% Water Year, Oct. 1 through Sept. 30

5. Maximum Flood's of Record

Record of USGS Gagmg Station on North Nashua Rwer near
Leominster,. Massachusetts.
Peak Discharge

Time =~ c.f. s, ~ ¢.f. s, /square mile
18 March 1936 . 16,300 _ 152
21 Sept. 1938 | 10,300 - . . 96
15 Oct. 1955 8,870 o83
25 June 1944 ' 8, 100 S 76
12 March 1936 5, 500 . 51



6. Criteria-for Spillway Design Flood

Peak inflow, c.f.s. ' 25,000
Total volume of rainfall, inches 21.4
Infiltration rate, inches per 3-hour period - 0.20
Total volume of runoff, acre-feet : 18,500
Total volume of runoff, inches : . 19.8
Duration of storm, hours o 24
Reservoir stage at start of flood, ft.,m.s.1.:

For spillway design 845.0

For freeboard design ‘ 834. 8
Gates - _ Closed

7. Reservoir Elevations, Areas and Capacities

Elevations Area | Acre Inches on

Location Ft., msl. Acres - Feet Drainage Area .
* Water Supply Pool (Top) = 817.5 110 1,150 1.2
Flood Control Storage 817.5-845.0 382 6, 700 7.2
Spillway Crest 845.0 ' 382 7,850 8.4
Maximum Surcharge 856.3 '
* % Recreation Pool ~ 817.5-826.6 196 = 1,400 1.5

* Replacemeht of Existing Water Supply
% % Seasonal encroachment on flood control storage;
800 a.f. of 1,400 a.f. to be used for W.{QQ. in months of
September and October.

8. Dam and Ap.purtenant Structures

a. Dam
Type Rolled earth fill with
' rock protection
Top elevation . 860.5
Top Width, Feet o ' 20
Maximum Base Width, Feet 660
Maximum Height, Feet - ‘ ‘ ' ' 76
Length, Feet 1,430
Slope, upstream above berm : - 1 on 4



8. Dam and Appurtenant Structures (Cont'd)

2.

Dam

Type

Berm at Elevation
Slope, upstream below berm

~ Slope, downstream to berm

Berm @ Elevation (between Sta 9/00
and 13£00) S
Freeboard, feet:
above spillway design surcharge
above freeboard design surcharge

b. Spillway

Type

Crest Length, Feet

Crest Elevation, Feet, msl
Maximum surcharge, Feet
Spillway design discharge, cfs

c. Qutlet Wb_rks

(1) Flood Control

Type

Size of Conduit
Length of conduit, portal to
portal, feet

Conduit invert elevation, feet, m.s. 1.

Number of Gates
Size of Gates

‘Rolled earth fill with

‘ro"c_k‘-protection

. .830.5
l on 4
lon 2.5

810, 0
4.2
5.0

Uncontrolled concrete
weir, chute channel
in rock .

150
1845.0
11.3

19, 300

Upstream intake tower;
dry-well typé and
reinforced concrete
rectangular shaped cut-
and-cover conduit

-4 x 5t

- 423,25
790.0
Two
3bx 4

r



~ | c. Outlet Works (Cont'd)

Type of Gates h'ydraulic operated
' ' vertical slide gates

Elevation gate sill, feet, m.s.l. 790.0

Discharge capacity of outlet, reservoir at spillway
crest, = 725 c.f.s. '

(2) Water Quality Control
Type ‘ ~ Dual level inlets with a

common header discharging
into the flood control

conduit.
Inlets _ :
Size of inlets I 24-inch dia.
Number of valves _ Two
Size of valves 24-inch dia.
Type of valves Butterfly
Control Header
Size of header 36-inch dia. reducing to
20-inch dia.
Number of valves One
Size of valve : 20-inch
Type of valve Butterfly
. 9. Real Estate
:j, a. Fee 'Acqui‘sition
(1) Land
‘Classification Area, Acres
‘Industrial 3
Residential o 27
-Developable 51
School Land 15



9. Real Estate (Cont'd)

a. Fee Acquisition

(1) Land
Classification : Area, Acres
Woodland and Cleared 408
Roads , 17

- River 117
- Total Land 638 .

{2) Improvements

Classification | Units
' Residences . 27
Industrial . 1
Total Improvements 28
10. Relocations
a. Roads ' - Existing Mileagi_ ~ Proposed Mileage
Highways ' : 3.5 : o 3.0
b. Utilities. ' -
Electric Distribution Lines 2.3 2.0
Telephone Exchange Lines 2.5 2.0
Water Supply Line (Raised) 0,2 0.2
11, Principal Quantities
Common Excavation, General | 260,000 c.y
Common Excavation, Borrow 460, 000 c.y.
Rock Excavation, Open Cut 49, 000 c.y.
Rolled Earth Embankment o © 585,000 c.y
Gravel Bedding, Gravel Fill and -
Sand Fill 99, 000 c. y.



1l. Principal Quantities (Cont'd)

Rockfill and Rock Slope Protection
Concrete
Cement-

44,000 c. vy.
4,300 c.vy.
6, 400 bbl.

200, 000 1bs,

Steel Reinforcement

12, Estimated Project Cost (1971 Price Level)

Lands and Damages 1,400, 000
Relocations 1,130, 000
Reservoir, . 200, 000
Dam and Appurtenant Structures 3, 400, 000
Access Road 35,000
Buildings, Grounds and Utilities 110, 000
Permanent Operating Equipment 60, 000
Recreation Facilities 260, 000
Engineering and Design 685, 000
Supervision and Administration 470, 000

7,750, 000

TOTAL ESTIMATED PROJECT COST

L% N
o Y
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oA
\_x»-
[ N
<

.Y
>



WATER RESQURCES DEVELOPMENT PROJECT: .- - .

NORTH NASHUA RIVER BASIN

‘WHITMANVILLE LAKE |
WHITMAN RIVER, MASSACHUSETTS

DESIGN MEMORANDUM NO. 2
GENERAL DESIGN
AUGUST 1971

. B. INTRODUCTION

1. Purpose. - This memorandum furnishes information.and -
presents the general plan for the Whitmanville Lake Project. It
is also intended to serve as a basis for further planning and for

detailed design. .

2. Scope. - This memorandum presents general data for the
entire project, including costs and benefits. The data contained
herein will be supplemented and expanded, as required by
subsequent design memoranda.

C. PROJECT AUTHORIZATION

3. _Authorization. - The Whitmanville Lake Project was author-
ized by the Flood Control Act approved 7 November 1966 Public
Law 89-789 which reads in part as follows:

"The pro’ject for North Nashua River, Massachusetts,
is hereby authorized substantially in accordance with.
the recommendations of the Chief of Engineers in Senate
Document Numbered 113, Eighty-ninth Congress, at an
estimated cost of $15, 816, 000, "



. Whitmanville Lake, as authorized as part of the North Nashua

River Plan, contained the project purposes of flood control and
industrial water supply. ' -

4. Reformulation. - Lack of interest in the industrial water
supply aspect and the obligation to include water quality control
required reformulation of the North Nashua River Plan. As a
result of reformulation, the purposes for Whitmanville Lake
were changed to include recreation and water quality control in
addition to flood control. The justification for changing the
project purposes (which affected Whitmanville Lake and Nookagee
Lake) was submitted as a report on 12 February 1971 and was
approved as a basis for further planning on 28 May 1971. The
justification report and letter of approval are contained in this
Memorandum as Appendix A. ‘

5. Chief of Engineers Recommendations. - In Senate Document
No. 113, 89th Congress, 2nd Session, the Chief of Engineers
L concur in the views and recommendations of the Board',
for which the Board of Engineers for Rivers and Harbors
recommended:

""a. That the general plan for development of the North
Nashua River Basin, as presented by the Division Engineer, be
approved as a guide for immediate and future water resources
conservation;

b. That four of the reservoirs namely, Whitmanville,
Nookagee, Phillips, and Monoosnoc, and the three local-protection
projects be authorized for construction in the interest of flood
control, water supply, recreation, and other purposes generally
in accordance with the plan of the Division Engineer and with
such modifications thereof as in the discretion of the Chief of
Engineers may be advisable, at an estimated first cost of
$16, 090, 000, of which $15, 503, 500 would be Federal and $586, 500
would be non-Federal, and at an estimated average annual cost
for maintenance and operation of $59, 600, of which $20, 200 would
be Federal and $39, 400 non-Federal, prior to reimbursement
for water supply, and that any element of the plan may be
undertaken independently of the others whenever funds for that
purpose are available and the prescribed local cooperation has
been furnished; '



c. That immediately following authorization of the four
reservoir projects, detailed site investigation and design be
made for the purpose of accurately defining the projectlands
required; that subsequently advance acquisition be made of
such title to such lands as may be required to preserve the
sites against incompatible developments; and that the Chief
of Engineers be authorized to participate in the construction
or reconstruction of transportation and utility facilities in
advance of project construction, as required to preserve such
areas from encroachment and avoid increased costs for re-

locations;

d. That prior to construction of the Whitmanville,
Nookagee, Phillips, and Monoosnoc reservoir projects, re-
sponsible non-Federal interests give assurances satisfactory
to the Secretary of the Army that they will: -

(1) Repay all the costs allocated to water 'supply, as
determined by the Chief of Engineers, in accordance with the
provisions of the Water Supply Act of 1958, as amended, pres-

ently estimated as follows:

Apportioned initial

Annual operation,

Reservoirs _ construction cost maintenance and
“ for water supply major replacements
Percent Amount Percent Amount
Whitmanville 29.4  $1,130,000 38,3 $2, 300
Nookagee - 36.5 $1,980, 000 “11.0 $2,200
Monoosnoc 27.6 $ 720,000 9.5 . $1,600

(2)

(3) Protect channels downstream of the reservoirs
from encroachments which would adversely affect operation of

the system;

(4) Hold and gave the United States free frorh all
damages due to water-rights claims resulting from construction

and operation of the reservoirs; and

10



{5y Exercise to the full extent of their legal capability,
control against removal of water in the basin which will affect
the reservoirs' water supply storage and the development of
dependable stream regulations.'' (Note: These requirements
have subsequently been modified due to project reformulation -
See Paragraph 51 - Project Reformulation).

'D. INVESTIGATIONS

6. Latest Interim Report. - The interim report on review of
survey for flood control and allied purposes, Merrimack River
Basin, North Nashua River, Massachusetts, dated 25 January
1965 contains the report on Whitmanville Liake. The report was
published without appendicies, except letters of comments, in
Senate Document No. 113, 89th Congress, 2nd Session. The
preparation of the report was authorized by resolution of the
Senate Committee on Public Works on 9 February 1961, The
report recommended that the water resources plan for the
North Nashua River Basin be authorized to provide seven res-
ervoirs and three local protection projects, Further, the re-
port recommended that four of the reservoirs designated as
Whitmanville, Noockagee, Phillips and Monoosnoc¢, and the three
local protection projects be authorized for immediate construc-
tion for the purposes of flood control, water supply, recreation,
and fish and wildlife conservation as applicable. The report
provided for construction of a dual purpose project on Whitman
River to include 6, 700 acre-feet for flood control and 2, 650
acre-feet for industrial water supply with the total capacity
equivalent to 10.0 inches of runoff from its net drainage area

of 17. 5 square miles. The site is in the Towns of Westminster
and Ashburnham and is about 4 miles upstream from the con-
fluence of Whitman River and the North Naghua River,

7. Prior Reporrts. - Flood control in the North Na.shl;é':\~ River
and its tributaries has been considered in the following published
reports on the Merrimack River Basin,

a. '"308'" Report. - The Merrimack River in New Hampshire
and Massachusetts was studied by the Corps of Engineers under
provisions of House Document No., 308, 69th Congress, 1st Session,
which was enacted into law with modifications in Section 1 of the

11



River and Harbor Act of 21 January 1927, The reports prepared
became known as the '"308" Reports.  The Merrimack River re-

port was published as House Document No. 649, 71st Congress, -
3rd Session, : o o -

b. 1938 Survey Report for Flood Control. - Following the
disastrous flood of March 1936, a report for the Merrimack River
Basin was submitted and published as House Document 689, 75th
Congress. The report recommended modification of the existing
project, adopted in-the Flood Control Act of 1936, and to provide
for the construction of a system of flood control reservoirs and
related flood control works which may be found necessai‘y'by the
Chief of Engineers. This system was authorized by the 1938
Flood Control Act and included four reservoirs and local pro-
tection projects at five locations being: ' '

Project:
Dams and Reservoirs | - Present Status
Blackwater : Completed
Edward MacDowell Completed
Franklin Falls Completed
Hopkinton-Everett " Completed
Liocal Protection ' Present Status .
Fitchburg ' = Completed
Haverhill = ' - Completed
Lawrence Inactive
Lowell ' Completed
Nashua _ _ Completed

c. NENYIAC Report. - The report of the New_Englé,:nd—
New York Inter-Agency Committee (NENYIAC) considered all
aspects of the land and water resources of the area, The re-
port was published as Senate Document No. 14, 85th Congress,
1st Session., Chapter XV of Part Two of the report covers.the
Merrimack River Basgin in New Hampshire and Massachusetts,
The NENYIAC Report considered the problem of flood control
and determined that there was need for additional flood control
measures in the basin. '

12



8. Studies in Progress, -

a. The North Atlantic Regional Water Resources Study. -
The NAR Study is one of 20 regional comprehensive water and
related land resources studies being conducted throughout the
United States under guidelines established by the Water Resources
Council. The NAR Study was authorized by the 1965 Flood Con-
trol Act (Section 208, Public Law 89-298). The study's objective
is the establishment of a broad master plan or framework to
serve as a basis for future regional water resources develop-
ment and management. The requirements and needs of the
people of the region will be considered in analyzing water re-
source needs including water quality control, flood control,
municipal and industrial water supply, irrigation and rural
water supply, navigation, hydroelectric power, recreation, fish
and wildlife and other environmental resources.  These needs
will be projected through the year 2020.. The study began in
1969 and is scheduled for completion in 1972,

b. Northeastern United States Water Supply Study (NEWS). -
The unprecedented drought that started in 1960 over the north-
eastern seaboard of the Nation, led Congress to authorize the
Secretary of the Army, in October 1965 (P.L. 89-298),
cooperate with Federal, State and local agencies in prepa.nng
plans to meet the long-range water needs of the Northeastern
United States. It anticipated that such plans may include major
reservoirs, major conveyance facilities to transfer water between
river basins, and major purification facilities to be constructed
under Federal auspices with appropriate non-Federal financial
participation.. The NEWS study was initiated in 1966 and is
scheduled for completion in FY 1973. |

9. Current Investigations., - Studies for the project plan utilized
the basic data obtained for the previous investigations. In addition, -
the following new data were obtained and studies made:

~a. New photogrammetric maps of the reservoir areas were
made and new area-capacity curves computed. A new large scale
topographic survey map of the dam site was prepared.

b. All available subsurface 1nforma.t10n has been reviewed

and the geological and soils investigations of foundation conditions
and embankment materials are being completed.

13



c¢. Hydrologic studies have been reviewed and new studies
have been made to determine the reservoir capacity, the spillway
design flood and outlet requirements. The Design Meémorandum
on Hydrology (Revised) was prepared and subm1tted to the Chief
of Engmeers on 15 July 1971. - :

d. New preliminary appraisals of lands and damages to
improvements in the reservoir, work and borrow areas have been
completed and are reported in Section U of this Memorandum.

e. Relocation of roads within the reservoir has been
discussed with State, County and Town officials. Preliminary
studies of the affected roads have been made. :

f. Relocations of utilities have been discussed with the
owners and preliminary studies have been prepared.

10. Coordination with Other Federal and Non-Federal Agencies. -

a. Federal Power Commission, -~ During the preparation
of the interim report of January 1965, the Federal Power
Commission reviewed the power potentialities of the six proposed
multiple-purpose reservoir projects on the North Nashua River
tributaries and ¢oncluded that none of the six proposed reservoir
projects are adapted to practicable and economic development of
hydroelectric power in conjunction with other project purposes.
The views of the Federal Power Commission were confirmed in
letter dated 30 January 1964 which is included in Appendix C of
this Memorandum, : '

b. U. S. Department of Health, Education and Welfare. -
During the review of the 1965 Survey Report of the North Nashua
River Basin, the Department of Health, Education, and Welfare,
pointed out the need for providing in these projects storage for
water quality (W.Q.) to supplement the waste treatment program.
HEW stated that studies were then being made by their Office to
determine the level of waste treatment to be required of industries
and municipalities in the basin and the studies would be followed
by establishment of a schedule for abatement. Upon establishing
the abatement schedule, HEW intended to make firm projections
of need for storage for water quality control and intended to provide

14



this information to this Office upon completion.

During the study of the water quality needs, the Federal
Water Pollution Control Administration was transferred from
HEW to the Department of the Interior. While under the
Department of the Interior, the Northeast Region of FWPCA
prepared and submitted to the New England Division in April
1968 a report entitled "Water Quality Control Study, North Nashua
River Basin, Massachusetts.'' '

Although the primary responsibility for water quality no
longer remains with HEW, coordination with HEW with respect
to health hazards has been pursued. Comments on the refor-
mulation of the Whitmanville and Nookagee Lake projects have
been requested from HEW and are included in Appendix C.

c. The Environmental Protection Agency. - With further
reorganization the FWPCA became the Water Quality Office under
the Environmental Protection Agency. This Office has maintained
close coordination with the Regional Office. As stated in
Paragraph 4 {(Page 2) of Appendix A, WQO did update the minimum
flow requirements based upon a more critical reach of the river.
A detailed report on the results of the reformulation of the ,
projects was sent to the Water Quality Office of the Environmental
Protection Agency for review and comments.

d. Commonwealth of Massachusetts, Water Resocurces Commission, -
During the review of the Survey Report on the North Nashua River,
' the Water Resources Commission on behalf of the Commonwealth
of Massachusetts expressed a vital interest in the multi-purpose
development proposed by the New England Diviston and would support
""any State legislation necessary to carry out the local requirement
of the project" - Appendix C, Exhibit C-3. During the period of
reformulation, the Water Resources Commission reaffirmed its
strong interest in the projects and specifically the need for inclusion
of water quality storage - Exhibit C-4., Comments on the refor-
mulation have been requested from the Commission.

e. Cooprdination with Other Federal and State Agencies. -
Comments on the reformulation of the Whitmanville Lake project
as well as the Nookagee Lake project were requested from the
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following agencies:
Federal: -

Office of Water Hygiene, EPA -

Department of Housing and Urban. Developrnent
Federal Highway Administration "
Department of Interior (Fish and Wlldlzfe Serv1ce)

State:

Division of Environmental Health
Division of Fisheries and Game

Department"of Natural Resources
Water Pollution Control Division

Regional:

New England Interstate Water Pollution Control Gommwsmn
New England River Basins Commission R :

New England Regional Commission

Montachusett Regional Planning Commission

The comments received are included in Appendix C.

11. Public Hearing, -

a. Survey Report. - A public hearing was held on 13 November
1962 in Fitchburg, Massachusetts, to determine. the need for
additional projects for flood control and allied purposes on the
North Nashua River, Merrimack River Basin. Improvements
requested by representatives of Federal, State and municipal
governments included flood control dams and reservoirs and various
local improvements. g

b. Recent Hearings. -

{1} On 17 July 1969, an open mformatwn type meeting
was held in Westminster, Massachusetts. Approximately 50 local
and Fitchburg residents as well as conservation and planning board
members attended. The meeting afforded an opportunity to review .
the Whitmanville and Nookagee project features and purposes;
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touched upon the effect of withdrawal of support for the industrial
water supplies; and on future planning. The hearing was well
received and the attendees expressed interest in the projects and,
in particular,. the recreational aspects. No expressions of
opposition to the projects were voiced at the meeting.

- (2} A second special open information type meeting
has been scheduled for November 1971 for which plans are
presently being made with the cities and towns within the vicinity
of the two projects.

E. 1LOCAIL COOPERATION

12. Recreation. - Non-Federal interests are required to administer
project land and water areas for recreation; pay one-half of the
separable first costs of the project allocated to recreation (amount
involved currently estimated as $175, 000) and bear all costs of
operation, maintenance, and replacement of recreation facilities
(estimated as $18, 000 annually)., The Department of Natural
Resources of the Commonwealth of Massachusetts has indicated

by letter, dated 1 February 1971 (Exhibit C-5 of Appendix C)

that they are interested in working cut a mutually agreeable lease
on the recreational area at Whitmanville Lake. '

13. Flood Control & Water Quali ontr - Based upon refor-
mulation of the projects (See Para. 51, Project Reformulation)
local interests are required to: (1) protect channels downstream
from encroachment, {2) be responsible for water-rights claims

(3) control against removal of water in the basin. Flood control
and water quality benefits are widespread and their costs are _
considered entirely Federal. Efforts on a local and regional basis
(See Paragraph 30) demonstrate the seriousness and determination
inhabitants of the basin have in cleaning up the pollution and in
protecting the natural resources. Strong support for the flood

and water quality control aspects has been expressed by the city of
Fitchburg (Exhibit 3, Appendix A) and by the Commonwealth of
Massachusetts (Exhibit C-4 and C-6 of Appendix C). Protection of
the channels from encroachment is being actively pursued by
numerous cities and towns along the North Nashua and Nashua River.
The cities of Fitchburg and Leominster have filed requests with the
Corps for flood plain management studies. The city of Nashua,

New Hampshire is in the midst of rezoning which includes an
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ordinance for flood plain zoning. The town of Pepperell’has .
passed flood plain zoning by-laws. The Montachusett Regional .
Planning Commission has taken the position that flood plain
zoning in downstream communities should be required prior-
to construction of the flood control projects. '

F. LOCATION OF PROJECT AND TRIBUTARY AREA

14. Location of Project. - The Whitmanville Lake Project is
located on the Whitman River in the Towns of Westminster and
Ashburnham, Massachusetts. The Whitman River has its source
in Lake Wampanoag (El. 1079 msl) in the Town of Ashburnham

and flows in a southeasterly direction for nine miles to the -
headwaters of the North Nashua River. It has a drainage area

-of 27.5 square miles and a total fall of about 490 feet. The dam
site is about 4 miles above the confluence of the Whitman River
with the North Nashua River. The lake will extend upstream about:
2.2 miles and control a drainage area at the dam site of 17.5 .. .~ -
square miles. : ' ‘ : ESTI

15. Description of the North Nashua River Basin. - The North'
Nashua River Basin is situated in north-central Massachusetts .

in the northern portion of Worcester County. The basin encompasses
three citiés and seven towns lying wholly or partially within the
basin, The largest urban area, Fitchburg-Leominster, is one of
ten Standard Metropolitan Statistical Areas (SMSA) in Massachusetts
and constitutes the major population center within the basin. The
area ig about 40 miles from Boston, and 25 miles from Worcester.
The North Nashua River is formed at the confluence of the Whitman
River with Flagg Brook in the city of Fitchburg. Worcester County,
Massachusetts, at an elevation of 590 feet _abové mean sea level

and has a total fall of 365 feet over its 18. 2 miles of length. The
river pursues a generally northeasterly course for about three
miles into the center of Fitchburg and then turns to a generally
southeasterly course for about eight miles to the USGS gage in
Leominster, and thence seven miles to its confluence with the
Nashua River in the Town of Lancaster. The 132 square mile
watershed of the North Nashua River, contributes to-the Nashua
River drainage area of 530 square miles, and in turn contributes

to the Merrimack River drainage area of about 5,000 square miles.
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G. RECOMMENDED PROJECT PLAN

16. Recommended Project Plan., - The recommended project
plan provides for a rolled earthfill dam with rock protection,
1,430 feet lonig and 76 feet in height above the stream bed. A
chute spillway with a 150 foot uncontrollied concrete weir will
be located in a rock cut in the left abutment with the spillway
crest at elevation 845.0. The outlet works will consist of a

4 foot by 5 foot cut-and-cover concrete conduit founded on
rock in the left abutment of the dam.

The Westminster Street-South Ashburnham Road, a
bituminous surface county road on the left bank of the river
valley in the reservoir, will require relocating and raising
above the guide taking line, a total of about 2.4 miles. The
intersections of North Common Road with South Ashburnham
Road will be modified to provide a smooth and safe transition
for traffic; particularly for the numerous school buses emanating
from the regional high school located at the northwest end of.
the reservoir, A segment of Bragg High Road, between the
existing and the new location of South Ashburnham Road, will be
abandoned. Intersections of Barrel Road, Needham Road,

Platts Road and the access road to the regional high school with
the relocated South Ashburnham Road will be modified to “7
provide suitable transitions.

Electric and telephone lines will be relocated along the
relocated road. Approximately 1,000 feet of water line will be
raised on Westminster Street where the road surface is to be
raised. The raising of the water line is necessary to make it
accessible for maintenance purposes. '

The structures, improvements, and relocations are
described in detail in Section M. - DESCRIPTION OF PROPOSED
STRUCTURES AND IMPROVEMENTS. The various structures and
topography at the site, and proposed alignments of road re-
locations are shown in Plate Nog. 2-2 and 2-3.

19



H, DEPARTURE FROM PROJECT DOCUMENT PLAN

17. Project Document Plan. - The Whitmanville Lake Project,
along with the Nookagee Lake, Monoosnoc Lake and Phillips Dam,
was authorized by the Flood Control Act of 7 November 1966
substantially in accordance with the recommendations of the
Chief of Engineers as presented in Senate Document No. 113,
89th Congress, 2nd Session. The plan proposed that the
Whitmanville project be authorized with flood control and
industrial water supply as project purposes. The flood protection
would consist of 6, 700 acre-feet, equivalent to 7.2 inches of
runoff from a drainage area of 17.5 square miles. Industrial
water supply étorage of 2,650 acrefeet (2.8 inches of runoff)
included 1, 150 acre-feet of industrial water the project was
obligated to replace as a result of inundation of the existing
Westminster water supply reservoir. Using topographical data
derived from USGS quadrangle sheets, the required capacity

set the spillway crest elevation at 845 feet mean sea level.

18. Departure from Project Document FPlan.

a. Reformulation. - As a result of the reformulation of the
"Whitmanville project, as stated in Section 0 - PROJECT
REFORMULATION AND EVALUATION, the approved changes

to the project include: '

(1) Drel_etion of the industrial water purpose,

{2) Inclusion of 800 acre-feet of seasonal storagé
for low flow augmentation for water quality, and

(3) Addition of the main recreational development
at the Whitmanville site (previously located at the Nookagee Lake
site). Recreational development includes I, 400 acre-feet
seasonal use of flood control storage of which 800 acre-feet will
be jointly used for water quality control.

b. Planning-and Design. - In addition to the changes in project
purposes for Whitmanville as stated above, the following
modifications and changes from the approved document plan (Senate
Document No. 113) have been made based upon development of
detailed planning and design studies.

)
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{1} - The area capacity curves developed from the

‘new plane table maps of the reservoir indicate that for full pool

(El. 845.0) the storage volume was found to be 1,500 acre-feet
(16%) less than that determined in the survey report.

"74(2) The top elevation of the dam has been raised
from elevation 860.0 to 860.5 mean sea level, due to freeboard
requirement.

(3) The outlet controls have been changed from two
independent works to a single multi-purpose outlet works; due
to changes in project purposes and for economic reasons,

(4) Economic studies of spillways of various lengths
indicated that a chute spillway of 150 foot length should be adopted.

~(5) Subsurface explorations, strength of the impervious
material and embankment design analysis indicate that the
upstream slope has to be flattened and the downstream slope
would require a 100 foot berm.

(6) From field surveys it was dete rmined that the
existing ground in the vicinity of the Boston and Maine Railroad
was at an elevation where the flank dike was no longer required.

. {7)  The existing Westminster Dam, located 3/4 miles
upstream of the Whitmanville Dam site, will be utilized to
establish a two pool operation rather than removed as previously
planned. ‘
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'I.” HYDROLOGY & HYDRAULICS

19. Reservoir Capacity. - Flood control reservoirs in New
England, built by the Corps of Engineers, generally have
capacities equivalent to 6 to 8 inches of runoff from the con-
tributing drainage areas. The exact amount of storage is
dependent on the geographic location of the reservoir and
physical limitations at the site. This amount of storage is
required for effective control of Standard Project Flood and
also for conirol of recurrence of historical floods, such as,
the November 1927, March 1936, September 1938, and more
recently the August 1955 events. Real Estate restrictions
(See Para. 51) made it uneconomical to include the full 8"

of storage, consequently, a lesser amount (7 2 inches) was
recommended for authomzatmn .

Based on more detailed photogrammetric mapping, the
recalculated capacity for Whitmanville Lake at full pool
(E1l. 845.0 msl) was found to be 7,850 acre-feet instead of
9, 350 as estirmated in the survey report. The decrease in
capacity of 1,500 acre-feet was approximately equivalent to
the 1,530 acre-feet of new industrial water supply storage
orzgmally authorized. The result of this development meant
that by holding the spillway crest at elevation 845. 0, the
capacity is sufficient to accommeodate the authorized flood.
control storage of 6,700 acre-feet (7.2 inches of runoff) as
well as compensate for the existing storage of 1, 150 acre-feet
in Westminster Reservoir. The additional storage needs for
the supplementary purposes of recreation and water quality
will be by seasonal encroachment on part of the flood control
storage. :

20. Spillway Design Flood. - The spillway design storm was
based on the probable maximum precipitation over a 17.5
square mile drainage area. The depth of rainfall over the
Whitman River watershed upstream of the damsite totaled

21.4 inches. Losses were assumed at a rate of 0.2 inches

per three-hour period resulting in a rainfall excess of 13.8
inches. The rainfall excess values were applied to the adopted
unit hydrograph for 13.7 square miles of land area. To this
was added the direct rainfall on the reservoir itself plus the
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routed outflow from Lake Wampanoag, resulting in an inflow
hydrograph with a peak of 25,000 cfs. With a spillway length

of 150 feet and a discharge coefficient varying from 3.1 to 4.0,

the spillway design hydrograph was routed through the reservoir.

The flood was routed assuming two starting elevations: (a) reservoir -
at 50% flood control capacity (El. 834.8), and {(b) reservoir at
spillway crest El. 845.5. For both conditions, the flood control

- conduit outlet was assumed inoperative. For the selected spillway
length of 150 feet, the resulting surcharges for the two cond1t10ns

" stated above were 9.6 and 10. 2 feet, respectlvely

21. Freeboard and Top of Dam, - In accordance with EC 1110-2-27,
a freeboard of 5,0 feet was allowed for the above condition (a) and
3.0 feet was allowed for condition (b), Allowing for appropriate
approach losses, the top of dam required for condition (a) was
determined to be 860. 5 and for (b) 859.3. The adopted elevation

for the top of dam was 860.5. The design spillway discharge was
determined to be 19,300 cfs. :

Summarized: ‘ Case (a) Ca.sé (b)

Reservoir elevation at start of flood 834, 8 845.0
Spillway crest elevation (rnsl) - 845.0 _ 845.0
Surcharge (feet) : 9.6 10.2
Friction loss, reservoir to spillway (feet) 0.9 1.1
Minimum freeboard {feet) Top of Dam 5.0 3.0

o 860.5 859.3

22, Outlets. - The outlet works for Whitmanville Lake will consist
of a gated intake tower with a primary flood control outlet at the
bottom and a secondary dual level outlet to permit selective with-
drawal of water quality releases.

A 4 x 5 foot conduit was selected as the primary outlet to
handle (a) normal stream flows, (b) pass discharges for regulation
of the reservoir during floods, (c)} permit evacuation of the flood
storage within a reasonable period of time and {d) pass a flood of
reasonable size during construction. This conduit will have a
capacity of approximately 500 cfs with the pool at 817.5 and 725 c¢f ¢
with full pool.

The secéndary dual level outlets are tentatively planned to
have a capacity range of 20 to 30 cfs. The outlet will adequately
handle the releases for industrial water as well as the releases
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of water quahty.

23. Channel Capacity. - The channel ca.pac1ty of the Wh1tman
River, downstream of the dam, is est1mated to be not over:
500 cfs. ‘

24, Supplemental Presentation. - Hydrologic analysis for the
subject Whitmanyville and Nockagee projects was presented in
greater detail in Design Memorandum No. 1, Hydrology

{Revised) submitted on 15 July 1971. Detailed hydraulic-analysis
will be presented in Design Memorandum No. 9 to be submitted

at a later date.

J. WATER QUALITY CONTROL

25, General. - Serious pollution exists in the North Nashua River
from the mouth of the Whitman River in Fitchburg to the confluence
of the North and South Branches of the Nashua River At Lancaster.
Discharges from the paper mills and sewage treatment plants,
particularly at Fitchburg and Leominster, contribute to the

- problem by causing high bacterial densities with suspended solids,
nutrients, and ,orga_nic'matter which increase biochemical oxygen '
demand. The waste discharges far exceed the assimilative capacity
of the stream. As a consequence, the water quality is badly '
degraded, resulting in obnoxious and nuisance conditions, The.
tributary flows upstream of the waste discharges are generally

of excellent quality and a good environment for biological life.

26. Comprehensive Water Quality Control Study. - At the request

of the Corps of Engineers the Water Quality Office of the Environmental
Protection Agency investigated the need for regulations of stream-

flow for water quallty pur poses in the North Nashua River Basin.

Their conclusions were published in a report dated April 1968

entitled "Water Quality Control Study, North Nashua R1ver Basin","

and summarized the water quahty problem as:

a. The North Nashua River is in a nuisance condition below
Snows Mill Pond, mainly due to industrial and municipal pollution
arising in Fitchburg and Leominster. Allowing for industrial and
population growth, it is foreseen that water quality will not meet
standards set by the Commonwealth of Massachusetts even 1f all
waste receives a h1gh degree of treatment at its source.
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. b. Flow in the North Nashua River Basin is now regulated
privately for industrial water supply purposes. Additional low
flow regulation by the authorized reservoirs for purposes other
than water supply would, in conjunction with adequate treatment
. of wastes at theéir source and continued regulation of existing
réservoirs, result in meeting the approved state standards and
in maintaining a suitable water quality for the foreseeable future.

c. Benefits due to the improved quality would be wide-
spread and of major economic significance to the entire region.
They would include enhanced real estate values, an improved .
aquatic environment, enhanced recreational opportunities and
an upgrading of the general economy of the region..

d. Facilities sufficient to maintain minimum flow require-
ments, should be incorporated in the water resources development
plan for the North Nashua River Basin.

27. Water Quality Standards. - Water quality standards, as
recommended by the Massachusetts Division of Water Pollution
Control and as approved by the Massachusetts Water Resources
Commission, and the Secretary of the Interior, have been
established for the North Nashua River. These standards require
that secondary treatment, or its industrial waste equivalent,

be 'provided’-fof all wastes on the North Nashua River; that certain
watersheds designated. for water supply shall meet Class A
criteria; that all other tributaries shall meet at least Class B
criteria and that the mainstem of the North Nashua shall conform
to Class C criteria. Class C requires a dissolved oxygen content
of not less than 5 mg/1 during at least 16 hours of any 24-hour
period nor less than 3 mg/1 at any time. Complete data on
classification criteria of the Commonwealth of Massachusetts are
given in' Appendix B and locations in the North Nashua Basin are
shown on Figure 1.

28. Future Waste Loading. - Future waste loadings in the years
of 2020 and 2070 are expected to be geographically similar to that
of the present. The major contributions are expected to be from
the industrial pollution sources and to a lesser degree from cities
and towns along the North Nashua River. The implementation

. program to achieve the water quality standards will result in a
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marked reduction of pollutants discharged to the stream.: But. -
even though a high degree of future treatment is achieved, it

can be expected that treated residual waste loadings to the river,
though much less than at present, will increase with time due

to industrial and population growth. : :

29. Augmentation Requirements. - The minimum flow. requirements
for water quality control in the North Nashua River were presented
to the Corps in the 1968 report of WQO. The report established:
requirements at the Leominster Gage and were subsequently
updated based upon more critical measurements at Arden Mill.
Dam upstream from the Leominster Gage (Plate 2-1). With the
targets set by WQO, the New England Division determined the
storage and releases necessary to meet these requirements.:

The study revealed that storage of 3,800 acre-feet would provide ,
with 95% dependability, the flows needed for water quality control.
A detailed analysis of the water quality requirements wewre included
in the Hydrology Memorandum No. 1. (Revised). The manner of
operating the water quality releases and the relationship of the
releases with the gaging stations and the industrial water users -
are presented in Paragraph 5, Page 8 of the '"Justification’ .
report included as Appendix A. : L

30. Support for Water Quality. - The most ardent support for the
cleanup of the North Nashua and Nashua Rivers hag emanated from
the Nashua River Watershed Association (NRWA). With dedication
and determination, this group (total membership 1970 - 357) has -
successfully obtained the cooperation and active support of
conservationists, local and state agencies and industry towards
obtaining their g_da.l of turning the basin from an open sewer toa -
viable public waterway and attractive recreational area. The -
three prong objectives of this group include: terminate peollution,
protect the river and adjacent land from excessive development
(establish a greenbelt), enhance recreation and conservation
aspects. :

In addition to. the Environmental Protection Agency and the
Nashua River Watershed Association, expressions of support for
improved water qua.hty have been made by
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Senator Edward M. Kennedy
Congressman Robert F. Drinan-

Commonwealth of Massachusetts
Water Pollution Control Division

New England j.Rs’n.rtr—*;r Basins.Co.mr‘nisléion‘
Cities of Fitchburg and Leomilns_ltez;

Nashﬁa Ri\.rer rReservoir. Com?aﬁy
Montac};usett Regional Planning_Cdr’nmission

31. Nashua River Model River Basin Demonstration Proéject. - The
New England Regional Commission, established by the 1965 Public
Works and Economic Development Act, has sponsored a Nashua
River Model Basin Project. The project has the objective of
demonstrating to the rest of the nation that with proper planning,
coordination and reasonable financial backing, an open sewer

(North Nashua and Nashua River) can be converted to a viable:
public waterway. The project is being planned by the Program . -
Management Group which is chaired and staffed by the New England

- River Basins Commission and includes representatives from the
Massachusetts Division of Water Pollution Control, the New
Hampshire Water Supply and Pollution Control Commission, the
New England Interstate Poliution Control Commission and WQO.
The New England Regional Commission in December 1970 allocated
$1.5 million of its Fiscal Year 1971 budget to support this project.
An additional $1. 5 million of the Fiscal Year 1972 budget is expected
to go to the project. The Program Management Group has indicated
that even in their early stage of planning, they are aware of the
need of flow augmentation for water quality from Whitmanville

and Nookagee in order to reach their objective. '

32, Progress in Abating Pollution. - Highlights of pfogress made
by communities on the North Nashua River in combating pollution
include:

a. Fitéhburg - Weyerhaeuser, Fitchburg, and Fitchburg
Paper signed contracts describing their financial agreement with
each other to build the West Fitchburg treatment plant. This
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agreement will be sent fo State and Federal water pollution
control agencies for their approvals. Final plans for the plant
were completed in June 1971. The plant: will treat its waste

with activated carbon, producing a very high quality effluent.
Final plans for the East Fitchburg plant have been completed

and submitted to the Division of Water Pollution.Control for
approval and funding. The City of Fitchburg and its participating
industries expect to break ground this summer and to have both
plants in operation in 1973.

- b. Leominster - Construction has begun on the rehabilitation
of Leominster's old sewage treatment facility. Work will be
completed by August 1971. This plant will handle domestic waste
plus the pretreated waste from Bordon Chemical and Forster
-Grant Companies. : '

. c. Westminster - Advanced Coatings a.ndDeé_dtdhe,lndﬁstri_eé
have completed the treatinent facilities required of them by the
state to produce an effluent which will meet river quality standards.

d. Remaini;r;"g Communities - Impressive. gainé have also. |
been made by communities along the Nashua River including - ..
Lancaster, Clinton, Groton, Pepperell, Ayer, and Nashua. .
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K. GEOLOGY

33. General, -~ The Whitman River flows through'fhe c_ent'ral upland
of Massachusetts, a region of low to moderate relief underlain by
crystalline rocks, The topography is rough and irregular largely
as a result of glacial erosion and deposition. Long, broken-crested
ridges and steep, knobby hills rise above fairly broad but winding
and rough-sided valleys. The upper slopes of the hills are blanketed

" . by generally thin deposits of till., Drumlins, elliptical hills composed

almost entirely of till, form prominent features throughout the area.
In the valleys the till is usually buried under outwash deposits which
form extensive flat valley plains and terraces along the valley sides.
The bedrock of the region consists of a seriea of closely folded
carboniferous rocks, mainly schist and gneiss with large areas of
granite and pegmatite, The folds trend generally north-south.

34, Foundation Exploration, - Investigations of survey report scope
were initiated at the site in April 1963. Three borings were made
and the results of the investigations were presented in the '"Water
Resource Development Plan, North Nashua River Basin, Merrimack
River, Massachusetts, Appendix E," Detailed investigations for
preparation of final designs were begun in March 1969, Fifty-three
foundation test borings, including three borings to obtain undisturbed
samples for tests, have been completed to date under the current
program., The location of all the completed borings is shown on
Plan of Foundation Explorations, Plate 2-8,

35. Site Geology - At the site the Whitman River flows in a shallow
channel along the eastern border of the relatively wide, flat bottomed
valley, Both immedjately upstream and downstream, however, the
valley bottom is constricted by extensive but rough and irregular
outwash deposits. On the abutments, the outwash deposits form
narrow terraces on the lower slopes above which the abutments

rise steeply to heights above top of dam. In the valley bottom as
shown on Geologic-Log Sections, Plate 2-9, the overburden ranges
in thickness from about 10 feet to more than 50 feet. The overburden
in the valley consists generally of outwash composed of roughly .
stratified and lensed sands and gravels with a few local, thin lenses
of silt, The outwash is underlain generally by till and boulders which
extend to rock, The till is characteristically variable but consists
generally of silty and gravelly sands and silty gravels, On the left
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abutment the overburden is 10 to 15 feet thick and consists mainly
of till with superficial outwash on the lower slopes, Numerous
boulders, some of very large size, occur thickly scattered and in
local boulder pavements throughout the abutment, On the right
abutment the overburden is thicker ranging from about 40 feet
under the lower terrace to 20 feet in the upper reaches of the
abutment, Under the lower terrace the overburden consists of
apprommately 25 feet of outwash sands and gravels underlain by
till to bedrock, The outwash pinches out on the upper slopes and :
is only about 3 feet thick overlying the till. ' . o

Bedrock does not outcrop in the immediate v1c1mty of the site
but rock cores from borings indicate that the bedrock consists
mainly of granite gneiss with pegmatite occurrmg both in extenswe
areas and in 1rregu1a.r masses, dikes and stringers. - Diabase ap-
parently occurring as thin dikes dipping at high angles also was
encountered at a few locations. The gneiss is light to dark gray, -
generally coarse-grained and hard, Foliation, although variable =~
and locally obscure, dips generally at low angles, The gneiss is
generally slightly weathered along scattered joints except in local
but widespread areas where weathermg has occurred along numerous
closely-spaced joints and seams fo depths up'to 20.feet below the
bedrock surface. The pegmatite is very coarse-grained, light gray
or buff except where weathered to rusty yellow. The pegmatite is
generally shghtly weathered throughout but it is also commonly
badly weathered and broken along numerous, very irregular,
hackly joints. The diabase is very dark gray to black, very fine-
grained, hard and generally fresh with only nominal weathering
along very closely spaced joints. Breccia and gouge indicating
faulting in the rock were encountered in several bor1ngs on the
left abutment in. the vicinity of the spillway, '
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L. OTHER SOLUTIONS CONSIDERED

36. Flood Problem. - Alleviation of the flood problem could be
accomplished by either construction of flood control reservoirs;
channel diversion and relocations; levees and improved channels
for the protection of local damage centers; restrictive zoning
measures with evacuation of the flood plain, or a combination
of reservoirs, local protection and restrictive flood plain
zoning. _ L

Utilization of reservoirs alone to provide flood protection for
communities along the North Nashua as well as Nashua Rivers was
determined to be impractical due to prohibitive cost and the limited
sites available for such reservoirs, The use of diversion tunnels
and closed conduits although less disruptive to existing facilities,
bridges, buildings, etc, was found to be excessive in cost, Con-

‘struction. of floodwalls and levees alone to control floods primarily

in Fitchburg and Leominster was found prohibitive due to extensive
development built along the river's edges., Restrictive zoning or
evacuation of the flood plains alone was considered impractical in
the primary flood prone areas of Fitchburg and Leominster.

The water resources development plan recommended for the
North Nashua River incorporated the combination of reservoirs,
channel improvements and zoning to accomplish its objective.

With a minimum number of reservoirs (4) and three channel im-
provement projects the industrial heartland of the cities would
obtain a high degree of protection, For the non-developed and

rural areas the plan recommended that encroachment lines down-
stream of the dams be established, This Division has actively urged
that flood plain zoning be established not only for communities along
the North Nashua but also for communities on the Nashua River.

37. Water Quality Problem, - The Federal Water Poliution Control
Administration in its 1968 study considered possible alternatives to
low flow augmentation. It included: (a) reaeration of the stream
and or effluents and (b) tertiary waste treatment. Other alternates
such as waste disposal underground and waste holding in lagoons

for discharge during favorable flow conditions were considered
impractical because of the large volumes of plant discharge and

the inordinate size of facilities that would be required, The Weyer-
haeuser operation alone has a discharge rate of over 12 mgd. In
addition, flows in the river must be maintained to provide process
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water for downstream industries. The need to reuse the water

at downstream locations also makes it impractical to collect all
wastes for long distance transmission to treatment and dlscharge :
to a larger watercourse, :

The study concluded that the alternates could not provide
benefits equivalent to low flow augmentation. Low flow augmenta-
tion in addition to maintaining desired BOD and dissolved oxygen
levels provides dilution for non-degradable pollutants, ‘better .
stream velocities to inhibit obnoxious aquatic gr'owth-, Thigher
water levels for improved aesthetic and recreation enjoyment,

- a stabilizing influence for all downstream reaches regardless
of loading conditions which may not follow a predictable pattern,
and a smaller likelihood of being rendered obsclete by chang1ng
needs and technology.”
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M. DESCRIPTION OF PROPOSED STRUCTURES
‘ AND IMPROVEMENTS

38, General.-._ - A description of each of the principal elements.

‘of the proposed plan for the Whitmanville Lake project is presented
. in the following paragraphs, Studies to develop design details for

each element are under way and will be presented in subsequent
Design Memoranda, : .

39. Dam Embankment. - The project plan provides for the con-
struction of a zoned rolled earth fill dam with upstream and down-
stream rock slope protection. A profile of the dam and tentative
embankment sections are shown on Plate Nos. 2-4 and 2-5. Majar
factors influencing embankment design are the foundation conditions
and the availability and characteristics of embankment materials,
Suitable materials from the required earth excavations will be
utilized in constructing the pervious and random fill zones of the
embankment, The impervious fill zone will be constructed of
material obtained from borrow excavations in a glacial till deposit
upstream of the damsite and to the left of the reservoir., The out-

- side embankment slopes have been established on the basis of em-

bankment stability studies including shear tests. Seepage through’
the embankment foundation will be controlled by an impervious
foundation cut-off extended to grouted bedrock, Details of the
embankment design will be presented in Design Memorandum No, 8§,
Embankments and Foundations.

40, 'Spillway. - The spillway will be chute type located in the left
abutment, For details, see Plate Nos, 2-3 and 2-7. The weir

will be a concrete ogee section founded on rock at the high point

of the channel, The length of the weir will be 150 feet at spillway
crest elevation 845, 0 feet, mean sea level, The height of the con-
crete weir above the spillway approach channel will be 5 feet, making
the maximum elevation of the approach channel 840. 0 feet, mean sea
level, at the upstream face of the spillway weir, The excavated ap-.
proach channel will slope down into the reservoir for drainage., The
spillway chute or discharge channel, excavated in earth and rock,
will be of the convergent and parallel type and will be about 750

feet long. It will slope from invert elevation 837. 25 at the weir at

a 9% grade for 100 feet, then at a 10% slope for a distance of 153
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fect and continuing -at a 30% slope from this point for 96 feet

(784, 0}, thence to elevation 783, 0 in 57 feet at which it will be
level at elevation 783, 0 ft., m. s, L. for-a distance of about 200
feet and pass under the existing. bridge at old North Common Road,
where it will enter an existing branch of the Whitman River. '

41, Outlet Works, - The outlet works will be located near the

left abutment, under the dam, and will consist of an inlet channel,
an intake tower, a conduit on rock under the dam, an outlet struc-
ture, and an outlet channel. Details of the outlet works are shown
on Plate No, 2-6, - : :

. a. Inlet Channel. - A 237-foot loﬁg intake channel of varying
width will be excavated, with bottom elevation varying from 787 0
to 790, 0 feet, mean sea level, :

b. Intake Tower and Operating House. - The intake tower will
house the flood.control and water quality control outlet works, It
will be a dry well type structure about 95 feet in height and will be
located about 232 feet upstream from the centerline of the dam. -A
service bridge will'provide access from the top of dam., Plan and
profile views of -the intake tower are shown on Plates 2-3 and 2-6,
respectively,

The intake structure at the base of the tower will have an in-
vert elevation of 790, 0 ft,, m. s. 1., and will consist of a 10-foot
high by 17-foot wide trash bar structure, two rectangular entrance
conduits 3 feet wide by 4 feet high and a vertical slide flood control
gate of the same dimensions in each bay, A vent pipe will be in-
stalled within the tower to satisfy the air demand at each gate when
operating at partial openings. Provisions will be included on the
upstream face of the tower to permit lowering a steel bulkhead
for repair or emergency closure of each entrance, .

The water quality control outlet works will consist of two 24-
inch diameter inlets with 24-inch butterfly valves, a 36-inch.
diameter control well and a 20-inch diameter conduit,- controlled
by a 20-inch butterfly valve, which discharges into the flood control
conduit at a point downstream from the service gates, The inlets
will be at elevations 805 and 817 ft., m.s. L
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The intake tower will contain two floors: ; (1) the heater room
floor, and (2) the operating floor. The 0perat1ng room. ‘will house
the high pressure oil hydraulic system for operamon of the gates,

a continuous waterstage recorder, an electrical sw1tchboard and
an emergency diesel engine generator. The heater room floor will
contain a forced warm air heating system and oil pump. and motor
standby unit. The gate chamber at elevation 798, 5 will contain .
two individual hydraulically operated vertical slide service gates,
and a sump pump located in a well.  Electric power will normally
be obtained from commercial sources, : '

c. Conduit and Transgition, - Beginning at a point approximately

13 feet downstream from the centerline of service gates, a transition
section approximately 40 feet in length will converge the two inlet
.conduits into a single 4' x 5' outlet conduit constructed of reinforced
concrete, The conduit will be founded on rock under the dam and will
have a total length of approximately 340 feet, It will slope at about

0. 6 percent from the end of the transition to the outlet at elevation
788. 0 ft., m, s. 1. )

d. Outlet Channel. - The outlet channel, exc_ava'te'din r’ock:

will be 15 feet wide and approximately 240 feet long, at which point

it merges into a common channel with the spillway. The initial 50-
foot segment of the channel contains a concrete stilling basin with

an invert transition from elevation 788, 0 to 779. 0, The channel is
depressed 1 foot to elevation 778. 0 adjacent to the sﬁllmg basin and

- rises to elevatlon 781.5 in 17, 5 feet at which point the channel sloPes

downward to the spillway channel at a rate of 0. 5%, '

42, Existing Westminster Dam, -

a. General, - The Westminster Dam is located about 3/4 miles
upstream of the proposed Whitmanville Dam, The existing dam is
currently owned by the Nashua River Reservoir Company but will
be acquired, operated and maintained by the Corps of Engineers,
The dam will be used to avoid drawdowns of the recreation pool
greater than 1, 5 feet, Flashboards will be removed to elevation
825. 1 for operational purposes,
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b. Dam Features., - The embankment of the existing West- -
minster Dam is approximately 1, 000 feet long, with the ‘height:
generally less than 10 feet except for a reach of 330-feet-where.
the maximum depth is 30 feet., The downstream slope is grass
covered whereas the upstream is riprapped. The outlet works
consist of an upstream intake tower and discharge conduits con-
sisting of two 24-inch diameter gated cast iron pipes., The spill-
way is of concrete; chute type and approximately 50 feet w1de.
Elevation of features of the dam include: '

Spillway Crest 824. 4
Top of Flashboards 826. 6
Top of Dam . 832.3

- Additional information on the Westminster Dam will be included
in Design Memorandum No, 8, Embankments and Foundations,

43, Reservoir Clearing and Stripping, - No clearing is.con-
templated for the perimeter of the existing Westminster Lake
except for recreation facilities, The portion of the reservoir
between the new daim and the existing Westminster Dam will be
cleared and stripped below elevation 827, 0 (0. 4 of a foot above -
maximum pool elevation). Normal clearing to a point 3 feet
above this pool is not recommended for the lower pool since it
will not be compatible with the upper pool and would be
aesthetically displeasing, Clearing to elevation 827 is expected
to result in some tree kill due to the change in water table and
disturbance of the ecological balance. Trees affected will be
removed as part of the normal maintenance of the lake, The
area to be cleared and stripped is estimated to be approximately
70 acres consisting of half wooded and half brush land, The ex-
tent of stripping will encompass the removal of organic material,
including topsoil, which would degrade the guality of water below
present yield guality, The existing reservoir was stnpped of
organic material during construction,
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44, Access, - Access to the top of the dam will be from a roadway

‘leading from the old North Common Road to the right abutment of

the dam, This roadway will be 16 feet wide and 970 feet long, -and
will include a turnaround area on the right abutment., An access
ramp on the left abutment will serve as a service route to the
spillway approach channel, upstream berm at elevation 830..5 and
to the base of the intake tower.

45. Utilities, - Telephone and electric service to the administra-
tive facilities and dam will be from South Ashburnham Road to
North Common Road then along the access road,

46. Administrative Facilities and Utilities. - A combined utility
building and garage, 32 feet by 75 feet, will be constructed down-
stream of the dam along the access road, see Plate No, 2-3. The
building will include office, toilets, heater T oOom, ‘workshop and
garage fac111t1es.

47. Housing Facilities. - The minimum housing facilities considered
necessary for this installation are living quarters for the damtender.
Locating the damtender's residence off the access road yet close to
the dam is necessary owing to the need to operate the gates on short
notice at any hour of the dam as a result in changes in demand for
industrial water releases. In addition, locating thefquarters close
to the dam, will facilitate communications during emergencies and
will minimize vandalism of Government property. -
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N, INSTRUMENTATION OF DAM

48. General. - The instrumentation of the project will be'in -+ .
accordance with ER 1110-2-100 and EM 1110-2-4300." The height °
of the structure above sound rock will vary from 10 feet to a" -
maximum of 125 feet, oo R

49. Settlements. - Except for the foundation silt layer material,
the foundation materials for the embankment are of the type
normally exhibiting low compressibility. Settlements in the
foundation silt layer will be limited due to the thinness of the ..
strata and will occur principally during construction. Settle-
ments in the impervious fill will be practically completed dur1ng -
construction.

50. Instrumentation. - Four survey monuments will be i:z'lstalllred
immediately downstream of the embankment as will. be shown in -
the Embankment and Foundation Memorandum No. 8, These will
serve as reference points to monitor any movements that might .
occur along the foundation silt layer during embankment construc-—
tion., An additional monument will be installed in the upstream
slope of the embankment at the service bridge pier site to allow
~observation of any movements that might take place during em-
bankment construction. ‘ :

O. PROJECT REFORMULATION AND EVALUATION

51, Project Reformula,t:mn° - Dur1ng the review of the 1965 Survey
Report of the North Nashua River Basin, the Department of Health,
Education and Welfare pointed out the need for providing in these
projects storage for water quality to supplement the waste treatment
program, HEW stated that their studies '"indicated that presently
available treatment methods cannot alone control the polluted condi-
tion of the stream' {North Nashua River) and ''even partial provisions
for stream flow regulation would result in substantial quality improve-
ment with attendant benefits within the study area'’. In response,

the Chief of Engineers assured HEW that "prior to initiation of
construction, studies will be made concerning the need for storage
for water quality control',
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In September 1969, the local interests, through the Mayor
of the city of Fitchburg, Massachusetts, withdrew their support
for the water supply aspects of both the Whitmanville and Nookagee
Lake projects. It should be noted that at Whitmanville, the with-
drawal of support pertained to the additional industrial water
contemplated above and beyond the amount the project was obli-
gated to replace as a result of inundation of the existing
Westminster water supply reservoir, As a result of the withdrawal
of support for the water supply aspects and the requirement to
determine the fieed for storage for water quality, this office
initiated a restudy of the purposes for both the Whitmanville and
Nookagee projects.

Since the issuance of the 1965 Survey Report of the North
Nashua River Basin, the Water Quality Office of the Environmental

‘Protection Agency has set up minimum flow requirements for water

quality control in the North Nashua River, With the.targets set by
the WQO, the New England Division determined the storage and
releases necessary to meet these requirements. The study re-
vealed that impoundment of 3, 800 acre-feet would provide the
water needed for flow augmentation for water quality with 95% de-
pendability.

In the reformulation of the projects it was noted that the Whitman-
ville site offered little flexibility due to restrictions. Cne restriction,
the regional high school, was built at an elevation which would not
permit, economically, raising the dam, Accordingly, Nookagee
had to provide the bulk of the storage for water quality. Six plans
were derived, studied and assessed., During the period of assessment,
it became evident that the magnitude of drawdowns at the Nookagee
site would limit the extent of recreational development at that site,
Releases from the reservoir for water quality would come at the
time when the recreational demands would be the greatest and
based upon past experience, drawdowns greater than 5 feet are
considered excessive and detrimental to recreation by exposing
large unsightly areas along the shoreline. Studies revealed that
the drawdowns at Nookagee could be as much as 15 feet. .The
drawdown analysis terminated with the conclusion that the most
favorable site for major recreation development would be at Whitman-
ville, Stability of the recreation pool at Whitmanville would be
subject to demands for water quality releases as well as releases
for industrial water equivalent in amount to storage in the existing
privately owned Westminster Reservoir. However, to stabilize
the recreation pool at Whitmanville, it was concluded that all water
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quatity releases durln;,, the recreation season would be made =~
from Nookagee. After Labor Day the releases from Nookagee
would be stopped and the water quality demands would be met

by Whitmanville. Fluctuation of the recreation pool stemming

from the demands of the industrial water users would be elimi-
nated by the operation of a two-pool system. Two pools would

be created by utilizing the existing Westminster Dam presently
located 3/4 miles upstream of the new Whitmanville Dam.- It is
envisioned that the pool behind the existing dam would become "

the recreation pool and the storage between the new and exmtmg
dams would be used basically to meet the demands of the industrial -
water users. Present plans envision operating the two-pool system

by:

a, Satisfﬁring'the initial demands for industrial water by a
drawdown of 1,5 feet from both pools (i,e., drawdown from El
826,6 to El, 825, 1) '

b. Meet supplementary demands for industrial water with the
storage between the two dams,

The analysis concluded that the most efficient and least disruptive
(environmentally) means to implement development of the water
regsource plan, as previously authorized by Congress, was by
construction of a multi-purpose dam and lake at Whitmanville, and
a dual-purpose project at Nookagee.

The following summarizes the revised plan:

Whitmanville Lake., Total storage capacity of 7, 850 acre-feet,
equivalent to 8. 4 inches of runoff. The total storage has allocations
of: 1,150 acre-feet (1.2 inches) to replace existing water supply '
at Westminster Reservoir which will be inundated by the-dam; 5, 300-
acre-feet (5,7 inches) for flood control; and 1, 400 acre-feet (1.5
inches) seasonal joint-use for flood control, recreation and water
- quality, Operationally the full flood control storage of 6, 700 acre-
feet will be available from November through March., Toward the
end of the spring runoff in April, a recreation pool would be esta-
blished by retaining 1,400 acre-feet within the flood control zone.
This seasonal pool would be retained until the close of the recreation
season in September. At that time the pool would be lowered to
provide full flood control storage. Release from the seasonal pool
would be utilized to meet the water quality demands for September
and October.
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Nookagee Lake. Total storage capacity of 8,400 acre-feet
equivalent to 14,6 inches of runoff. The total storage includes
allocations of: 700 acre-feet (1.2 inches) for conservation storage
to serve as a minimum winter pool; 3, 000 acre-feet {5.2 inches)
for water quality storage; and 4, 700 acre-feet (8.2 inches) for
yvear round floed control. .

A schematic diagram of the reservoir system is shown by
Figure 2. '

As a result of the reformulation, the Division Engineer recom-
mended that the assurances to be furnished by the non-Federal
interests be modified for the Whitmanville and Nookagee projects
such that responsible non-Federal interests are required to give
assurances satisfactory to the Secretary of the Army that they will:

a. In accordance with the Federal Water Project Recreation
Act of 1965:

(1} Administer project land and water areas for rrecreal:ion
and fish and wildlife enhancement; -

(2) Pay, contribute in kind, or repay (which may be through
user fees) with interest, one-half of the separable first costs of the
reservoir projects allocated to recreation and fish and wildlife en-

hancement, the amount involved being currently estimated as follows:

Rese rvoil_' , Amount
Whitmanville $175, 000

{3) Bear all costs of operation, maintenance, and replacement
of recreation and fish and wildife lands and facilities, the amounts
involved being currently estimated on an average annual basis as
follows: :

Reservoir | Amount
Whitmanville $18, 000
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Provided that the sizing and responsibility for development,
operation, maintenance, and replacement of the recreation and

fish and wildlife enhancement features of the reservoirs may be
modified in accordance with the alternative provided in.the

proposed Federal Water Project Recreation Act cited above,
depending upon the intentions of local interests regarding partici-
pation in the costs of these features at the time of reservoir
construction and subsequent thereto, and that appropriate adJustrnents
reflecting such modifications may be made in the allocation of costs
to other project purposes;

b. Protect channels downstream of the reservoirs from encroach-
ments which would adversely affect operation of the system;

c. Hold and save the United States free from all damages due to
water-rights clalms resulting from construcl::.on and ope ratlon of
the reservoirs;

d. Exercise to the full extent of their legal capability, control,
against removal of water in the basin which will affect the reservoirs,
water quality storage and the development of dependable stream
regulations; and '

é. Exercise, to the full extent of their legal capability, control
against removal of stream flow made available by reservoir storage
for water quality.

The proposed changes in the projects were submitted on 12
February 1971 to the Office of the Chief of Engineers for review and
approval as a report entitled, "Whitmanville Dam and Lake, Whitman
River - Nookagee Dam and Lake, Phillips Brook, North Nashua River
Basin, Justification for Altering Project Purposes'. The report
was approved as a basis for further planning by the Office of the
Chief of Engineers on'28 May 1971. See Appendix A for contents of
the report and letter of approval., Comments by OCE have been -
incorporated in this design memorandum,

The approved alterations thereby make the projects’ purposes as:
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52. Ewaluation, .

a. Flood Control., - The primary interest for immprovement in
the basin is to reduce the destructive flood damages in the urban areas
of Fitchburg and Leominster, Massachusetts. A study was made
of the effect of varying the amount of flood control storage in the -
Whitmanville Lake reservoir. Studies made considered 4, 6, 7.2,
8, 10 and 12 inches of flood control storage. Each of the six studies
included the cost of replacement of the existing water supply system
at Westminster Reservoir. Costs, benefits, and excess of benefits
were derived for all six plans. The results of the studies are shown
graphically in Figure 3 which shows a curve of excess annual
benefits for various flood control storages. The curve indicates
that the point of maximization of net benefits would be achieved with
7.2 inches of flood control storage, Flood protection above 7.2
inches of storage would require taking of the Qakmont Regional School
in South Ashburnham having a current evaluation of $3.5 million.
The sharp break in the curve at 7.2 inches of storage reflects the
effect of the regional school on the net benefits. Consequently,
7.2 inches of flood control storage was selected in order to provide
a high degree of protection in the highly developed and densely
populated urban areas of Fitchburg and Leominster. -
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b. Water Quality Control. - Studies made indicate that down-
stream water quality could be enhanced by making provisions in
the project for low flow releases. The Water Quality Office,
formerly the Federal Water Pollution Control Administration,
indicated that presently available treatment methods alone cannot
control the polluted condition of the stream and even partial pro-
visions for stream flow regulation would result in substantial im-
provernent with attendant benefits within the basin. Using base
flows at four contiguous reaches on the North Nashua River in the
Fitchburg-Leominster area, the additional fresh water required to
maintain the total flow in the river above acceptable dissolved
oxygen levels was determined at the Leominster USGS gage and
at Arden Mill Dam (See Plate 2-1), At Leominster the maximum
augmentation required for any one year was determined to be 2,400
acre-feet, whereas for Arden Mills the augmentation was found to
be more critical with a requirement of 3, 800 acre-feet. The
storage of 3,800 acre-feet (3, 000 a, f. at Nookagee and 800 a. f. at
Whitmanville) will be adequate to meet the water quality control
requirements established at Arden Mill Dam with a 95% dependability.
For extremely severe drought conditions such as the critical 1964-66
period (considered as 1 in 100 dry years) the storage would be
sufficient for all but 1 month of water quality demands.

¢c. Recreation. - The project area is accessible to more than
980, 000 residents who live within a 40-mile radius of the project.
The heavily populated cities of Fitchburg, Leominster and Gardner,
Massachusetts are close to the recreation site. Direct access to
the project facilities will be from South Ashburnham Road which ties
into State Route 10l-at the northern end of the reservoir and with
State Route 2A on the southern end.

There is a scarcity of publicly-owned, fresh water recreational
facilities in the area, Iakes in the basin, in general, are‘privately
owned or controlled and have excluded the public from usage.
During meetings with local residents the need for public ‘recreation
in the region has been strongly emphasized by the inhabitants.

Preservation of an extensive water surface behind the existing dam
will provide a highly attractive source for water-based recreational
activities, The recreation pool will stimulate recreational use of
project lands, thus increasing their value as recreational assets,

44



=TT

1,000 -

900

EXCESS BENEFITS ($1,000)

400}—-

300~

RECOMMENDED
PLAN

700 -

600

500 |——

|

/

| i

2000

L
2 3 4

56 7 8 9 10 11 12

FLOOD CONTROL STORAGE (INCHES)

| WATER RESOURCES DEVELOPMENT PROJECT..
WHITMANVILLE LAKE

EXCESS BENEFIT CURVE

NO. NASHUA RIVER BASIN MASSACHUSETTS

FIGURE 3




Considering the accessibility of the project to the surrounding
cities, recreational use will be extensive. The major features of
the recreation facilities will be swimming, picnicking, boating,
fishing and hiking. The westerly shore area will be reserved as
a wildlife sanctuary. Boats with motors will not be permitted on
the lake due to possible oil contamination of the water which could
affect the quality of paper being produced by the industrial water
users, Costs and benefits for recreational development are con-
sistent over -a broad range of pool areas.

53. Summary. - Based upon the obligation to replace 1,150 acre-
feet of industrial water; the willingness of the Commonwealth of
Massachusetts to financially participate in the recreational aspect;
and the Water Quality Office's requirements for minimum flows for
water quality; the only variable in the project was considered to be
the flood control storage. The variation of 4, 6, 7.2, 8, 10 and 12
inches of storage was studied and as previously explained, 7.2
inches, or 6,700 acre-feet of flood control storage is desired to
provide the necessary degree of protection for the downstream urban
communities, The project is, therefore, recommended for con-
struction containing a total of 7, 850 acre-feet of storage consisting
oft 1,150 acre-feet of industrial water replacement and 6, 700 acre-
feet for flood control of which 1, 400 acre-feet of seasonal encroach-
ment on the flood control storage will be utilized for recreation.
After Labor Day, 800 acre-feet of the 1,400 will be used to meet
water quality demands, :

P, CORROSION MITIGATION

54, Corrosiod Severity. - The sites for the appurtenant structures
of the dam are located at a point on the Whitman River which is free
from industrial or municipal pollutants thereby the quality of the
existing water is generally excellent (Class B). Water Quality data
collected at the site indicates that the water is basically neutral

as noted in Table 10 of Design Memorandum No. 1, Hydrology
(Revised), Sampling has indicated that during certain months of

the year traces of chlorides (road salts) do appear. The bedrock
on which the structure will be located or the soil to be placed
against the structures show no sign of being highly corrosive.
Consequently, normal corrosive resisting materials will be selected
for the structures and the normal amount of concrete protection will
be afforded the reinforcing steel.
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Q. ACCESS ROADS

55. General. - The alignment of the haul road from the borrow
area to the damsite will be specified on the contract drawings.
A tentative alignment of the haul road, which appears to be com-
patible with the recreational development, is shown on Plate 2-2.
Alternate alignments will be evaluated during final design of the
project. Consideration will be given to the use of part of the haul.
- road for access to the recreational facilities. Clearing for the
road will be kept to a minimum and will be specified. Where the
segment of haul road is found suitable as an access road for
recreation, upon completion of construction of the dam, the road
will be regraded and constructed as a permanent road according to
contract plans. Where not used as a permanent access, the haul
road will be removed, topsoiled and seeded and left as a trail.

R. CONSTRUCTION MATERIALS

56. General. - The embankment section for the dam will be of the
zoned type with an impervious fill zone, random and pervious fill
zones, drainage features and rock slope protection. Foundation
cutoff will be made to bedrock under the impervious fill section,

57. Impervious Material, - Field investigations to locate a source
of material suitable for use in the impervious sections of the embank-
ment indicate that a very extensive deposit of'till is available on the
slope between Bragg Hill Road and South Ashburnham Road approxi-
mately one mile north of the damsite. The till consists generally

of gravelly, clayey sand with gravelly and sandy silt phases.

58, Random and Pervious Materials. - Material from required
excavations on the abutments will consist of variable, partly modified
till composed mainly of semi-pervious, silty, sandy gravels and

silty, gravelly sands with numerous cobbles and boulders. In the
valley bottom required excavations will encounter stratified materials,
mostly pervious sandy gravels and gravelly sands underlain by till
composed of silty, gravelly sand and silty, sandy gravel. All

these materials will be utilized in appropriate sections of the
embankment.
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59. Embankment Drainage Materials, Gravel Bedding and

Road Gravel, - Very extensive deposits of pervious material
consisting of silty, sandy gravels and gravelly sands occur in
the valley immediately upstream from the site. These deposits
occur mainly below permanent summer pool elevations. No
exploration has been done in this area and utilization of these
materials is not planned because of ecological considerations and
possible damage to the recreational potential of the reservoir.
Similar deposits occur in several areas throughout the valley,
however, and commercial operations are active at some of these .
locations. It is currently planned that all processed drainage
materials, gravel bedding and road gravels will be furnished by
the contractor from off-site sources.

60. Rock Slope Protection and Riprap. - Rock from required
excavations consisting mainly of granite-gneiss and pegmatite
will be available for rock slope protection and riprap. The granite-
gneiss is hard, generally fresh and durable. The pegmatite is.
also hard but it tends to break down in blasting and handling to
produce a large amount of micaceous fines. In addition, all the
excavations in rock are relatively shallow and will be largely in
rock which is broken by closely-spaced, weathered joints and
dirt-filled seams so that considerable fines will be produced and
overall bulking will be offset by losses in blasting and handling,
If additional rock is required, it can be obtained by quarrying on
the uphill side of the spillway approach channel.

61. Concrete Aggregates.  In view of the small quantity of concrete
required, investigations of sources of aggregate materials has been
limited to consideration of established commercial sources within

a 25 mile haul distance of the site., Complete data on testing of
concrete aggregates is presented in Design Memorandum No. 6,
Concrete Materials, -

S. PUBLIC USE -

62, Site Description, - The location of the Whitmanville Lake project
with respect to public use is most fortunate, since it is in a typical
New England rural setting characterized by rolling hills, woods,
flowing water and sparse population. The area is readily accessible
to more than 840, 000 Massachusetts residents and 140, 000 New
Hampshire residents who live within 40 miles of the lake. The
heavily populated cities of Fitchburg, Leominster and Gardner,
Massachusetts are close to the project site. 4
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The availability of the project lands and water for public use
will be a significant asset to the surrounding area. It is impor-
‘tant, therefore, that public use development be carefully planned
and executed, not'only to provide recreational facilities for
public use, but more importantly, to protect and preserve the
natural amenities on the site. Besides the scenic assets of the
area, other assets include a fishery, woodland for hiking and
allied sports, a 'shoreline readily adaptable for swimming and a
population of small game and birds., No assets of historical or
archaelogical importance have yet been found, but research in
that respect will continue in cooperation with local individuals and
groups, ' ' '

63. Planning Concept. - Facilities to be built are as follows:

A boat launching area including a dual boat ramp, a parkmg area,
and improvements to the shoreline.

A picnic area which will include a parking area, picnic tables,
fireplaces, a comfért station and a water supply system., Integrated
with this area will be paths, trails and a group use playfield.

A bathing beach with the requisite comfort station-change houSe,'
a parking area, a water supply system and the necessary roads and
walks, ‘ ' o ‘

Future development if deemed necessary would consist of expan-
sion of the above facilities.

Site plans for the entire area will be developed to insure that all
structures and other facilities are visually and practically com-
patible with topography and natural cover. Special attention will be
given to vistas and scenic views. Landscape planting will be
included in project design so that judicious use of plant material
will soften architectural lines and enhance the visual 1rnpa.ct of the
completed project.
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Development of recreational facilities will be financed on.a
cooperative basis with all costs being shared equally by the
Federal government and the Commonwealth of Massachusetts
in accordance with the Federal Water Project Recreation Act,
Public Law 89.72, The total cost of the recreation development
is estimated at $320, 000,

T. ENVIRONMENTAL QUALITY

64. Architectural and Engineering Treatment. - Architectural
design of facilities and structures required for this project will
consider the rural environment as the basis for aesthetic criteria,
The number and size of structures proposed for the dam operation
and recreation facilities are minimal and as designhed will not
have a significant impact on the natural setting, The facades will
be simple, functional statements of use which will provide an
attractive appearance commensurate with their location.

65, Landscape Architectural Treatment, - Since landscape archi-
tecture is the science and art of correctly using land and water for
human use and enjoyment, and since the purposes of Whitmanville
Lake are for human use (flood control and water quality) and human
enjoyment (recreation and visual amenities), it follows that land-
scape architecture will be an important element of design effort.
The principles of landscape architecture will be applied during
project design to insure:

a., Acquisition of land area sufficient for all project needs
including those needs related to visual and aesthetic values.

b. Inclusion in final design of complete site plans for the entire
project area, showing not only features to be constructed, but also
temporary facilities necessary for construction operations.

¢, Inclusion of plans for protection and preservation of existing
natural assets including vegetation and land forms.,

d. Inclusion of plans for use of plant material as needed for land-
scape planting purposes such as the softening of architectural lines,
tying the new work together and to the surrounding landscape, pro-
viding visual amenities, screening and for shade. If necessary, a
reforestation plan will be developed.
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Development features will be designed to blend with existing
site characteristic's, so that structures, walks, roads, trails,
parking areas and other elements are compatible with the natural
environment:

The land encompassed by the dam and reservoir area is typical
of central New England countryside, characterized by rolling
wooded hills, quiet streams, expanses of sky framed by forest
growth, and the absence of the noise, confusion and untidiness
associated with man-made development. In such an area where
man senses nature with its living entities of forest and stream,
development must be coordinated with the intangible as well as
the tangible site assets in order not to become an intrusion. To
the extent possible, the project will be coordinated w1th the site
amenities rather than 1ntruded ‘upon them,

66, Environmental Impact., - A detailed study of the impact of the
project on the environment is being pursued as required and will be
documented in the environmental statement, which will be submitted
separately from this memorandum. The study will evaluate impacts
on the terrestrial and aquatic life forms, will analyze any unique or
unusual natural sites found in the area of proposed impoundment, will
thoroughly consider visual and aesthetic impacts and will evaluate
the influence of the project on the area, To assist in the environ-
mental impact study, a consulting firm having the necessary capa-
bilities will be engaged.

U. REAL ESTATE REQUIREMENTS

67. Description, ~--In accordance with ER 405-2-150, and with
clarifying guidelines set out in teletype dated 13 July 1971 from DA
(COE) to AIG 7581, Subject: '"Real Estate Acquisition', it is proposed
to establish a minimum guide taking line 300 feet horizontally from
the conservation pool, elevation 826.6 feet above m. 5.1, and/or the
"Guide Taking Lihe', elevation 850 feet above m. s.l., whichever

is greater. It is proposed to acquire in fee, lands to the east of

the project located between the Guide Taking Line and the right of

way for the proposéd relocated South Ashburnham Road, as these
areas are required for recreation development, The reservoir area
will extend from proposed dam site, in the northwesterly direction
along the Whitman River to include the existing Westminster Reservoir
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to intersection of Platts Road and Westminster Street in the.
southwesterly end of the town of Ashburnham. The estimated.
project area is 638 acres, including the areas of the dam site,
borrow area and construction area.

The reservoir will be contained in a valley framed by gradual .
to steep sloping wooded hillsides. A large portion of the project
area is owned by the Weyerhaeuser Company (Nashua River
Resgervoir Company), a privately-owned paper products manu-
facturer. '

The area on the we sterly side of the valley, southerly of the
new QOakmont Regional School Athletic Field is essentially un-
developed gradual to steep sloping wooded hillsides.

The area to the easterly side of the valley, southerly of West-
minster Street and Platts Road, is also essentially underdeveloped
gradual to steep sloping wooded hillsides, This area is the sparsely
improved area of the valley, containing developed and potentially
developable residential lands, a few farms of the small marginal
type and rural residences.

The northerly section of the project is within the town limits of
Ashburnham, The area is improved primarily with village type
residential properties and a rather large industrial woodworking
concern. The unimproved portion of this area comprises mostly
low meadow lands. Itis recommended that this area of the project
be acquired in fee. This area contains about 64 acres.

The improvements located within the proposed project consist of
27 homes classified as both village type residences and rural resi-
dential units with small acreages, an industrial woodworking plant,
the Westminster dam and reservoir, and a portion of the athletic
field of the Oakmont Regional High School.

68. Utilities, - Electric power and telephone facilities are available
to all properties within the proposed project area. Sewage facilities
are provided by individual owners through the use of septic tanks

or cesspool systems. A town water system is available to the pro-
perties situated within South Ashburnham. Water is provided by
individual owners by wells to all properties situated in Westminster
and within the project area,
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69. Zoning., - The town of Westminster, presently, has no

zoning regulations. Most of the land situated in South Ashburnham,
that is within the project area, is located in an "Agricultural-
Residential" district. A small area around the industrial plant,
situated along Westminster Street and Williams Road, is zoned

for Commercial-Industrial purposes. :

Area requirements within an Agricultural-Residential zone
include a 25, 000 square foot lot with a hundred foot frontage.
There are no area requirements specified for Commercial Indus-
trial Zones,

70, Highest and Best Use, - The highest and best uses of the land
within the project area are considered to be the present uses or
as available for development.

71. Mineral Deposits. - Field inspections disclosed no evidence of
commercial mining of gravel nor the deposits of any minerals
within the project area.

72, Crops,

.~ a. Agricultural, - There are a few small areas of meadow land
situated within the project area, however, none of these areas are
currently being used for commercial crop purposes.

b. Timber. - A large portion of the land located within the project
area is classified as wooded, and there are a few small stands of
merchantable species. However, the quality and quantity are
considered inadequate to require inclusion of any special allowances
for merchantable timber. The value of any timber within the
proposed reservoir area is reflected in the land value.

73. Water Rights, - The Weyerhaeuser Company has valuable water
rights along the Whitman River, The dam and reservoir, which are
situated within the project area, provide a source of industrial
water to their downstream mills, Present project plans include

the replacement of this water supply system within the proposed
project, and therefore, its value is not included in this report.
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74, Borrow Requirements, - The borrow area is located along.
the westerly side of Bragg Hill Road about one milée north of

the intersection of South Ashburnham Road. It contains about 71
acres of both cleared and wooded land, |

75. Relocations. - A portion of South Ashburnham Road and North
Common Road will require relocation. Westminster Street will
require raising in-place. There are approximately 27 acres of
land in the road alignment, All community water lines in South
Ashburnham will be relocated, as required, and electric power
lines and telephone facilities will be relocated within the new road
right of way,

76. Municipally-owned Facilities. - Section III of the Act of
Congress,; approved 3 July 1958 (Public Law 85-500) authorizes
the protection, alteration, reconstruction, relocation or replac:e-
ment of mun1c1pa11y owned facilities,

A portion of the land of the OQakmont Regional High School
located on the Ashburnham-Westminster Town Line, will fall
within the "Guide Taking Line" elevation 850 feet above m. s. 1.

It is conservative to estimate a value of $3, 500,000 as the repla.ce—
ment cost to this educational complex, however, for purposes of
this report the only developed land area that is affected by the
projects' taking line is a portion of the school's athletic field. It
consists of about 25% of the girl's athletic area and the entire base-
ball field, In addition to the developed land areas, the taking will
also include an embankment and the school's main access road.
Current plans indicate that the access road will be raised to allow
all weather access. The government taking will in no way adversely
affect the school's sewage system, . '

It is recommended that the required area of 15 acres from this

ownership be acquired under a flowage easement to help reduce
the severance damages to this educational complex.

53



77. Acquisition Costs. - Experience of this office in acquiring
similar propertiés in other civil works projects in, the area indi-
cates that acquisition cost will average approximately $1, 200 per
tract. These costs include mapping, surveys, legal descriptions,
title evidence, appraisals, negotiations, closings, and administra-
tive costs for condemnation. The number of ownerships within

the town of Westminster were computed from the local assessor's
maps, and are, therefore, considered reasonably accurate. There
are no property maps or assessor's maps available in Ashburnham.
The number of tracts affected by the project in this town were
estimated by counting the number of improvements, and also
through discussions with local officials. Based on this prehmmary
survey, the number of ownerships and acquisition costs are esti-
mated as follows: : '

45 oi:v_nerships @ $1, 200 $54, 000

78. Reservoir Bounda.ry Surveys and Markings. - Exxstmg regula-
tions require the marking of all reservoir boundary lines. Survey-
costs for making property boundary lines are estimated at $2, 000
per mile. The perimeter distance is estimated to be 9. 09 miles,
therefore: :

9,09 Miles @ $2,000 = $18,180
Rounded To $18,200

79. Resettlement Costs. - Public Law 91-646, the Umform Reloca-
tion Assistance and Real Property Act of 1970, provides a uniform
and equitable treatment of persons displaced from their homes,
businesses, and farms by Federal and Federally assisted programs,
In accordance with this law an estimate of $456, 000 is included in
this report to cover the implementation of this Act. '

80. Severance Damiages. - Severance damages usually occur when
partial takings are acquired, Severance damage is the damage to

the part not taken which arises by reason of the taking and/or the
construction of the improvement. It is planned to follow a sound real
estate acquisition program so that damages of this nature will be
minimized. The total severance damage for this project is estimated
to be $30, 000.
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81. Contingencies. - A contingency allowance of 15% is used

on all costs with the exception of resettlement costs to provide

for possible adjustments or refinements of the taking lines for
unknown ownerships which may develop, for adverse condemnation
awards, and to allow for actual, practical and realistic nego-
tiations pursuant to the recently enacted Uniform Relocation
Asgsistance and Real Property Act of 1970, Public Law 91-646.

82. Evaluation, - A search of the records was made in both the -
towns of Ashburnham and Westminster to obtain comparable sales
data. In addition, real estate brokers, local officials, and knowledge-
able persons were interviewed to secure data and value estimates. '
The property evaluation is based on a knowledge of the general °

.real estate market in this area which was obtained from survey

and by analysis. It is predicated, however, on only an exterior
inspection of the affected properties and a prelimipary market data
survey., The land values used in this estimate are average unit
values which reflect for both large and small tracts of land with
differing physical characteristics.

The values assigned to developed lots include a11 land improve-
ments, Potentially developable residential land consists of land
fronting on the public roads with a potential for development in the
foreseeable.future. The value assigned is an average unit value
which reflects for lots ranging from poor to good. The land clas-
sified as wooded and cleared consists of poor land fronting on roads
and rear lands,

The estimated real estate market values and total real estate costs
are as follows

IWHITMANVILLE LAKE

COST SUMMARY

Improvements

27 Dwellings .  $354,200

_1 Woodworking Shop g2, 000

28 . Total Value of Improvements $446, 200
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Land

27 Acres  Developed Residential Homesites

@ $2, 500 Each - $ 67,500
3 Acres Develbped Industrial -
@ $5, 000 Each . 15,000
51 Acres ©Potentially Developable Residential ' i
Sites @ $2,000 Each - 102,000 -
408 Acres Wooded and Cleared -
@ $200 P/A | 81, 600
15 Acres School Land
@ $1,750 ‘ : 26,250
117 Acres Watéi". _ o 0
17 Acres Roads | 0
638 Acres  Total Value of Land - $292,350
Total Value of Land and Improvements - 738, 550
Acquisition Costs - ‘ ' 54, 000
Reservoir Bouhda_ry, Survey and Markings ‘ ‘ 18,200
Severance Damages . 30, 000
Contingencies (15% of $840, 750) _ 126,112
Resettlement Cost 456,000
Total Real Estate Cost $1, 422, 862

.Rounded To $1, 400, 000
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V. REILOCATIONS

83. Relocations. -

a. Roads, - Portions of the following roads with average
daily traffic volumes of 20 - 1340 vehicles are located. within

. the reservoir area. Actions to be taken for the portions of the

roads involved are indicated below:

Road ‘ T . Action
South Ashburnham Road Relocated
Westminster Street Regraded & Relocated
School Access Road’ Regraded
Platts Road Regraded
Needham Road Regraded
Barrel Road - : Regraded
Bragg Hill Road Relocated
North Common Road Relocated

A total of approximately 3.0 miles of existing roads within the
reservoir will require relocation, raising or improvement and
2.5 miles will be abandoned. South Ashburnham Road is the most
heavily traveled highway in the reservoir area with an average
daily traffic volume of 1, 340 vehicles and is the only improved
highway connecting Whitmanville with South Ashburnham,

b. Utilities. - Utilities in the reservoir area requiring relo-
cation consist of electrical distribution, telephone lines and a water
line. - '

84. Method of Accomplishment, -

a. Roads. - The changes in the road system, as affected by
the reservoir, will be accomplished by the Government to conform
with the geometric highway design standards of Worcester County and
the Commonwealth of Massachusetts for existing traffic volumes.
Construction will be by a separate relocation contract. The esti-
mated cost of raising and relocating all roads is $1, 080, 000, All
proposed road relocations and detailed cost estimates will be
described in Design Memorandum No, 4 - Relocations,
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{3) When WQO minimum flow requirements are being
met at Arden Mill Dam and the Leominster USGS .gage. An
accounting plan to maintain a record of the reservoir storage
will be developed.

In the interim period prior to the completion of the Nookagee
Project, the recreation pool at Whitmanville will still be main-
tained until Labor Day. Water quality releases, if necessary,
will then be made after Labor Day. ‘

97, R,ecordmg Equipment and Gages. - A pool state recorder

will prgndg a cqntlnuous record of the water level upstream of
Whitmanville Lake, and a tile gage will also be used for reading
pool levels and for calibrating the recorder. A tailwater recording
. gage will measure both high and low flow reservoir releases. In
addition a tile gage will be provided at Westminster Dam for :
reading Westmmster Lake pool levels.

A recording gage, established in the vicinity of Arden Mill Dam
will monitor riverflow and will be used as the primary index
station for flood control or water quality releases from Whitman-
ville Lake, Other gages, either recording or staff, will be installed,
as needed, at important downstream index stations,

Permanent water quality monitoring equipment will be installed
at Whitmanville Dam and also in the vicinity of Arden Mill Dam
in order to measure various water quality parameters. These
parameters will include dissolved oxygen, water temperature, PH,
conductivity or other chemical, physical and bacteriological para-
meters as may be deemed necessary, Evaporadtion pans will be
located at the project to measure relative rates of evaporation.

98. Communications. - In order to assure continuous contact be-
tween the operating personnel at the dam and the Division Office

in Waltham, Massachusetts, telephone and radio equipment will .
be installed at the utility building and remoted to the operating room.
Data from the Leominster gaging station and from the water quality
gage on the North Nashua River near Arden Mill Dam will be
directly transmitted to the Reservoir Control Center.
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W, COST ESTIMATES

85. First Costs. - Unit prices used in estimated construction
and relocation costs-are based on average bid prices for similar
work in the same general region, adjusted to the 1971 price
level. Valuations of real estate are based on recent appraisals
of prop’ertie_é at the site and includes the additional costs for
resettlement and acquisition as required under the recently
enacted Public Law 91-646., All construction costs include an
allowance of 15 percent for contingencies. The total first cost
of the project is estimated at $7, 750, 000. A summary of the
cost of the various features of the work is given in Table 1 and
" a detailed breakdown of quantities and unit prices is included
in Appendix D.

TABLE1
SUMMARY OF PROJECT COSTS
(June 1971 Price Level)

Project Features ‘ Estimated Cost
Lands and Damages $1,400, 000
Relocations 1,130, 000
Reservoir : 200, 600
Dam and Appurtenant Structures. 3,400, 000
Roads o 35, 000
Recreation Facilities 260,000
Buildings, Grounds & Utilities 110, 000
Permanent Operating Equipment - 60,000
Engineering and Design 685, 000
Supervision and Administration 470, 000

Total Estimated Project First Cost $7,750, 000

86. Comparison of Estimates. - The current cost estimate’ of
$7, 750, 000, shown in Table 1 reflects an increase of $1, 500, 000

since the last reported estimate in Appendix A which amounted
to $6,250,000. The following outlines and explains. the changes:
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TABLE 2

- Previous

. Authorized Current Change
Project Feature 1964 1970 1971 1970-1971
Lands and Damages $ 515,000 $ 940,000 $1,400,000 $ 460,000
Relocations 625, 000 830,000 1,130,000 300, 000
Reservoir 62, 000 80,000 200, 000 120, 000
Dam 1,922, 000 2,900,000 3,400,000 500, 000
Roads 15, 000 20, 000 . 35,000 15,000
Recreation Facilities 0 300, 000 260, 000 -40, 000
Bldgs., Grounds & Util, 0 70, 000 110, 000 40,000
Perm. Operating Equip. 0o . 40, 000 60, 000 20, 000
- Engineering & Design 446, 000 640, 000 685, 000 45, 000
Supervision & Adminis. 255, 000 430, 000 470, 000 40, 000

Total Cost $3, 840, 000

$6, 250, 000 $7, 750, 000 -$1, 500, 000

a. Escalation from 1964 to 1970, - The cost estimate of 1970

was based primarily on normal expected escalation of the 1964 price

levels,

b. Changes from 1970 to 1971, -

(1) The Uniform Relocation Assistance Policy Act of 1970,
Public Law 91-646, which authorized additional costs for resettlement
~and acquisition of real estate, increased the cost of lands for the
reservoir and for the road relocations by approximately $521, 000
of which $456, 000 was attributed to reservoir lands and $65, 000 for

relocation lands.

(2) The increase in cost of $120, 000 for the -itém "Regervoir"
is due primarily to the need for grubbing and stripping 70 acres of
land in the reservoir which would affect the quality of the industrial

water.

The concern for possible degradation of the industrial water

quality has been expressed on several occasions by the paper in-
dustry. Their concern was underscored by the letter from the
Weverhaeuser Company dated 2 August 1971, Exhibit C.

(3) The major increase in the cost of the dam 1s attributed

to the flattening of the upstream slopes from | on 3 to 1 on 4.

Since

the impervious material was found to possess low shear strengths
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the embankment slopes had to be flattened to insure stability.
This resulted in an increase in needed quantity of impervious
material of 80, 000 c.y. with a resulting increase in price of -
$120, 000, Anincrease in the unit price of the impervious
material from $1. 00/c.y. to $1.40/c.y., resulted in a further
cost escalation of $152, 000. o

(4) Concern for the environmental impact of the
project, particularly during construction, has indirectly in-
fluenced the cost. Restrictions on the contractor's operations
in the borrow area, the selection of the haul road, sequential
clearing and stripping, disposal of trees, erosion control, etc.,
have decidedly influenced construction costs.

(5) A cost escalation since the previous estimate of

9% due to higher costs of labor and materials, is accountable
for part of the increase in the total cost of the project,

X. SCHEDULE FOR DESIGN AND CONSTRUCTiON

87. Design. - Preparation of plans and specifications for the re-
location of South Ashburnham Road will be essentially completed
in December 1971, Preparation of plans and specifications for
the dam and appurtenant structures will be completed in Septem-
ber 1973 - subject to availability of construction funds.

88. Construction. -

a. Relocations, - South Ashburnham Road passes through
the dam site, therefore, its relocations must be initiated early
in the construction program in order to clear the work area for
the construction of the dam. Construction of the relocated road
will be initiated in the early spring and completed in the fall of
the following year (2nd half Construction Fiscal Year One thru
1st half of Construction Fiscal Year Three). The work for the
relocated highway will be accomplished under a contract ad-
ministered by the Corps of Engineers. Construction of the re-
location of electric distribution, telephone, and water lines
will be accomplished under separate contracts to be negotiated
with the respective utility companies in Fiscal Year One,

b. Dam and Appurtenant Structures. - Construction of.
the dam, outlet works, spillway and clearing of the reservoir
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will-be accomplished under a single continuing contract to be N’
awarded in Late-Construction Fiscal Year Two when the high-
way relocation has progressed to an advanced stage of com-
pletion, An estimated construction schedule follows:

(1) First Season of Dam Construction. - During the
remainder of the construction season (remainder Fiscal Year
Two and 1st half of Construction Fisgcal Year Three), the con-
tractor will mobilize and initiate and complete the clearing and
grubbing of the site of the structures and borrow area and
initiate construction of the outlet works, '

(2) Second Season of Dam Construction (2nd half
Fiscal Year Three and 1st half Fiscal Year Four Construction
Seasong). - The contractor will continue the construction of the
outtet works and by 1 June must complete the inlet and outlet
channel, the intake tower to an elevation above the permanent
cofferdam, the conduit, the stilling basin and the lower portion
of the spillway discharge channel. He will construct by mid-June
temporary cofferdams upstream and downstream of the damsite
and divert the Whitman River through the outlet works, After
the diversion has been completed, the contractor will strip the
damsite, excavate the foundation cut-off trench and the drainage
trench, initiate foundation grouting and complete the grouting .
and backfill of the segment of cut-off trench between Sta, 7+50
and Sta. 14+00 by mid-November. The contractor will also
initiate the excavation of the spillway channel and begin place-
ment of the rock protection on the downstream dam embankment.

{3} Third Season of Dam Construction (2nd half Fiscal
Year Four and 1st half Figcal Year Five Construction Seasons).
After the snow has melted and the danger of floods has passed,
the contractor will first construct the permanent cofferdam (which
will be part of the main dam) and complete by 1 November the
dam embankment, the remainder of the outlet works (including
the service bridge), the spillway and the access road, as well
as initiate construc'tion of buildings. After ! November, the
reservoir clearing and stripping will begin.

(4) Fourth Season of Dam Construction (2nd half
Fiscal Year Five Construction Season). - The clearing and
stripping of the reservoir will be completed as will be the build-
ings. All work is expected to be completed by 1 June (Fiscal
Year Five). o :
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89, Funds Requited. - Funds will be required by fiscal years
approx1mately as follows: :

Construction :
Fiscal Year _ Amounts Required
1 $ 900, 000
2 1, 600,000
3 1,600, 000

4 1,400, 000
5 1, 680, 000
Sub- Total $ 7,180, 000
Allotted thru Fiscal Year 1972 570, 000
TOTAL PROJECT ESTIMATE $ 7,750, 000

Y. OPERATICN AND MAINTENANCE

90, General, - The Whitmanville Lake project will be operated

and maintained by the Federal government, and the Commonwealth "
of Massachusetts under the supervision of the Division Engineer,
Corps of Engineers, Waltham, Massachusetts,

91. Operations, - The reservoir will be regulated for industrial
water, flood control and water quality control by the Corps of
Engineers and the recreational facilities will be operated by the

- Massachusetts Department of Natural Resources. Regulation of the
industrial water, although under the control of the Corps, will be
made at the wishes of the industrial water users (NRRC), There
will be no restrictions on usage or rate of releases on the industrial
water allotment, Operational details are outlined in Sectlon z,
RESERVQOIR REGULATION of this report,

92, Maintenance. - Periodic inspection will be made of the Whitman-
ville and Westminster dams and appurtenant structires and equipment.
The dams and appurtenant structures will be maintained and operated
by a Corps of Engineers' staff. Maintenance will be based on regular
‘detailed inspection of the entire works, including a.ll operatlons
necessary to preserve the structures.
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93, Major Replacements, -~ Items deemed to have 'a usable life .
less than that of the project will be replaced when necessary.
Most items such as flood control gates, gate valves, heating and
ventilation systems, instrumentation equipment and part of the
recreational facilities are considered to be replaced every twenty-
five years. The Commonwealth of Massachusetts will be
responsible for the replacement of recreational facilities.

94, Annual Costs. -~ The estimated annual cost of operation and
maintenance is $62, 000, Estimated annual cost of major replace-
ment is $6, 000. Operation and maintenance and replacement costs
currently allocated to the Commonwealth of Massachusetts for the
recreational facilities amounts to $18, 000 annually.

Z. RESERVCOIR REGULATION

95. General., - Flood control and water quality discharges from the
project will be regulated by the Corps and will be coordinated with
releases from Nookagee Lake, which is also under design., Releases
of the industrial water supply will be made by the Corps as requested
by the Nashua River Reservoir Company {NRRC). The allocation

of the total storage of 7, 850 acre-feet for Whitmanville is summarized
in paragraph 51 and in Figure 2 of this memorandum,

96. Regulation Procedures. -

a. Flood Control. - Whitmanville Lake discharges will be
regulated primarily to prevent or reduce flood flows on the North
Nasghua River in Fitchburg, Leominster and Lancaster and secondarily
for downstream communities on the Nashua and Merrimack Rivers,
The Reservoir Control Center, a branch of the Engineering Division,
will establish detailed regulations of operations during the construc-
tion of the project,

b. Industrial Water Supply, - Westminster Reservoir is used
by NRRC for industrial water supply and contains 1,150 acre-feet
of water at top of flashboard (elevation 826,6). During flood periods,
water stored in Whitmanville Lake may overtop the Westminster
dam which is at elevation 832, 3 feet, m, s, I,
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The draft on Whitmanville Lake during the recreation season
will be a function of the paper industry's demand upon its water
supply allotment. Initial demands for industrial water supply
will be met by drawing down both Whitmanville Lake and West-
minster recreation pool 1.5 feet (826,6 to 825,1), which is equiva-
" lent to 250 acre=-feet total (behind both dams). The recreation
pool will then be maintained at this elevation until Labor Day,
and further drafts will be made from the intervening storage
between the existing Westminster Dam and the new Whitmanville
Dam. If operated in this fashion, the maximum head differential
on the existing dam during the recreation season would be approxi-
mately 7 feet (total withdrawal = 650 acre-feet) for the average
year and about 13 feet (total withdrawal = 900 acre-feet) for drought
years. Foundation studies concerning the safety of Westminster
Dam indicate that the head differential between the two pool levels
should not exceed 13 feet. The drawdown rate of the lower pool,
up to a net differential of 13 feet, is unrestricted and has little
effect on the stability of Westminster Dam. :

c. Water Quality-Recreation. - Toward the end of the spring
snowmelt season in March or April, a joint recreation-water quality
pool will be established by storing 1,400 acre-feet of water within
the flood control zone., However, in order to stabilize the
summer recreation pool to the fullest extent possible, it is con-
templated that all necessary water quality releases for the period
June to Labor Day would be made from the 3, 000 acre-feet of water
quality storage at Nookagee Lake. After Labor Day the releases
from Noockagee would then be stopped, and water quality releases
from Whitmanville Lake will commence. Also after Labor Day
the two pool levels would be equalized by opening both gates in the
Westminster Dam. Operationally, Whitmanville Lake will be
drawn to at least elevation 817, 5 by 1 November making 6, 700
acre-feet (7.2 inches) available for flood control storage. It is
anticipated that the refill of storages in the basin will be coordinated
between NRRC and the Corps, but in general the storage of spring
runoff for the joint use pool at Whitmanville will occur:

(1) After the 1,150 acre-foot industrial water supply storage
is filled;

(2} When minimum process water requirements at downstream
plants are being met; and
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{3) When WQO minimum flow requirements are being
met at Arden Mill Dam and the Leominster USGS .gage. An
accounting plan to maintain a record of the reservoir storage
will be developed.

In the interim period prior to the completion of the Nookagee
Project, the recreation pool at Whitmanville will still be main-
tained until Labor Day. Water quality releases, if necessary,
will then be made after Labor Day. ‘

97, R,ecordmg Equipment and Gages. - A pool state recorder

will prgndg a cqntlnuous record of the water level upstream of
Whitmanville Lake, and a tile gage will also be used for reading
pool levels and for calibrating the recorder. A tailwater recording
. gage will measure both high and low flow reservoir releases. In
addition a tile gage will be provided at Westminster Dam for :
reading Westmmster Lake pool levels.

A recording gage, established in the vicinity of Arden Mill Dam
will monitor riverflow and will be used as the primary index
station for flood control or water quality releases from Whitman-
ville Lake, Other gages, either recording or staff, will be installed,
as needed, at important downstream index stations,

Permanent water quality monitoring equipment will be installed
at Whitmanville Dam and also in the vicinity of Arden Mill Dam
in order to measure various water quality parameters. These
parameters will include dissolved oxygen, water temperature, PH,
conductivity or other chemical, physical and bacteriological para-
meters as may be deemed necessary, Evaporadtion pans will be
located at the project to measure relative rates of evaporation.

98. Communications. - In order to assure continuous contact be-
tween the operating personnel at the dam and the Division Office

in Waltham, Massachusetts, telephone and radio equipment will .
be installed at the utility building and remoted to the operating room.
Data from the Leominster gaging station and from the water quality
gage on the North Nashua River near Arden Mill Dam will be
directly transmitted to the Reservoir Control Center.
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AA., HEALTH CONTROL

99. Existing Pollution Health Hazard. - Serious pollution exists
in the North Nashua River from the outfall of the uppermost paper
company in Fitchburg to its confluence with the Nashua River at
Lancaster. The industrial and domestic pollution not only inhibits
the potential uses of the water but is a2 serious health hazard to
the inhabitants of the basin. In December 1968, the Northeast
Region of the Federal Water Pollution Control Administration
issued a five pé.rt report on the pollution of the Merrimack River
and certain tributaries and in the course of summarizing stated
that the "excessive bacterial pollution presents a2 health hazard

to all who come in contact with the water'. Conversely, the
Whitman River is of high quality and nearly free of pollutants,
Two areas where pollutants are discharged into tributaries of
Wh1tmanv1lle Liake have been detected in the preimpoundment
water quality testing program. The Department of Natural
Resources of the Commonwealth of Massachusetts has been made
aware of the condition and steps are being taken to eliminate the
hazard. The Department has given assurances that.the condition
will be corrected prior to construction of the project.

100. Vector Problem. - Based upon conversations with the
Regional Office of the U. 8. Public Health Service and the
Environmental Health Division of the Massachusetfts Department
of Public Health, there are no published reports on the vector
hazards of the Merrimack River Basin. A summary of the
information available concludes that the vector problem can be
divided into two groups: Vector-Borne Diseases and Vector-
Annoyance Problems. '

a. Vector-Borne Diseases. - The two vector-borne diseases
of potential importance in the Merrimack River Basin include
the viral encephalitis and Rocky Mountain spotted fever. The
""Eastern'" type of mosquito-borne encephalitis does appear in
Massachusetts and during the period 1938-1968, 50 cases occurred
in Eastern Massachusetts. Although cases of Rocky Mountain
spotted fever (transmitted by the American dog tick) have been
reported on Cape Cod, no occurrence of th1s dlsease has been
reported from the Nashua River Basin..

b. Vect‘oi‘—Annoyance Problems. - The vector annoyance
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problems, although not a serious public health problem, can
cause much annoyance and discomfort. Within the Nashua River
Basin the common annoyances include mosquitos, black flies,
the deer and horse flies.

: c. Control. - To minimize the vector problem for the
Whitmanville Lake project, consultation with the U. S. Public
Health Service and the Commonwealth of Massachusetts will be

pursued and specific recommendations will be requested.

BB, POLLUTION CONTROL

101, Process Water. - Water from the existing Westminster
Reservoir is used as process water in the manufacture of paper,
- consequently, the water supply must be kept free of pollutants.
To achieve the pollution control necessary, control measures
will be included in the design of the project. Possible sources
of pollution and their control are discussed below. .

102. Possible Sources of Pollution. - Water, air and noise
pollution are possible from the following sources:

a. Soil eros‘i_on

b. Dust

C. Cleariﬁg and .stripping

d. Borro{v. operations

e. Spoil frorﬁ batch plant or conc.rete placing

f. Concréte curing water (Spillwasr, etc. )

g. Operation _°f motorized equipment

h. Oil and fuel spillage

i. Contractor ‘storage and equipment maintenance areas

j. Personnel sanitation facilities
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103. Pollution Control Measures. - Measures to be employed
to minimize pollution include:

a. Soil Erosion. - Erosgion of soil by water is a recognized
problem. The disadvantages of uncontrolled water erosion include
" water pollution by water borne soil material, destruction of land
surfaces and vegetation, and unfavorable working conditions. It
is foreseen that precautions must be taken during dam construction
to avoid unnecessary destruction of stabilizing vegetation, control
surface runoff, and provide settling basins to remove silt from
water before it is discharged into the stream.

b, Dust. - Since dust can become a pollution problem,
especially in dry weather, a program making use of water and
dust palllatwes will be enforced on the project.

c. Clearmg and Stripping. - Clearing on the project will
be kept to the minimum necessary. Burning of cleared material
will not be allowed. All trees will be cut into sawlogs and .
cordwood, with smaller material processed by woodchippers. The
best possible means of disposing of the material will be studied
during design.

To avoid organic stain in the water, which would hinder
industrial processing, requires stripping of organic surface soil
from the reservoir area. The problem of preventing surface
erosion during stripping operations and while the reservoir is
being filled has been considered. One solution is to strip in
increments defined by two contour lines. When the area increments”
is stripped, the reservoir water level would be raised to cover it.

In this manner, no large area would be subject to surface erosion.
This and other riiethods will be studied during design..

d. Borrow Opgrations. - Pollution by water borne silt is
always a problem in borrow operations. Several methods are
under consideration to minimize the problem A technique will be
studied and resolved during design to control surface water runoff.
Water will be collected, channeled to settling basins where silt
can be removed at zero or low velocities, and the water discharged
to the stream.

To avoid exposure of excavated earth surfaces to water erosion
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for longer periods than necessary, a sequential borrow operation
will be planned. By this method, certain limited arcas will bhe
cleared, stripped, excavated, graded and revegetated in a series

- pattern. Thus, the disadvantages of waiting until all borrow
operations are complete before stabilization of earth surfaces

will be avoided, and both excessive water erosion and unnecessary
dust pollution avoided. :

e. Concreté Spillage. - Since some spillage of concrete
can be expected from concrete placement operations, it is
recognized that a method of containing such material will be
necessary in order to prévent them from entering the river.
Probably a system of small dikes and a regular cleanup operation
will be necessary.

f. Concrete Curing Water. - Disposal of water used in
concrete curing is a recognized problem, and since it can carry
materials in suspension which could adversely affect water quality
in the Whitman River, a method of controlling it must be worked
out in final design. ‘ '

. g. Operation of Motorized Equipment. - Pollution by noise
and exhaust emissions is to be expected from operation of equipment.
In order to minimize such pollution, a continuing program will
be in effect during construction to insure that all engines are
properly tuned, that effective mufflers are installed in all
equipment, and that correct grades of fuel are used in the engines.

h. Qil and Fuel Spillage. - All necessary precautions will
be taken to insure that oil and fuel are not disposed of carelessly,
and to insure that the river and/or ground is not polluted.by these
agents. A strict policy will be enforced requiring that all major
equipment maintenance be performed in a predetermined location;
that all used oils be placed in containers for proper disposal; and
that fuel and oil spillage on the ground be kept to a min_itnum.

i. Contractor Storage and Equipment Maintenance Areas. -
The locations of these areas will be designated by the Government,
Grading and drainage will be controlled to prevent surface runoff
from carrying pollutants and debris into the river. A policy of
dust control will be enforced. :
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j. Personnel Sanitation Facilities. - Strict sanitation
measures will be enforced. The contractor will be required
to construct facilities for sanitation and for proper disposal
of sewage. As needed, portable pumpout type facilities will
be required on the project site. ‘

k. Downstream Stilling Basin. - During design, it will
be necessary to evaluate the effectiveness of pollution control
measures related to water quality. If it is found that there
is a significant possibility that there may be pollutants escaping
the control measures described above, consideration will be
given to the necessity for construction of a stilling basin down-
stream of the construction area to trap such escaping pollutants.

CC. BENEFITS

104. General. - The North Nashua River Basin drains the
north-central part of Worcester County, the largest county in
Massachusetts. Representing slightly less than 10 percent of
Worcester County in area, the basin includes the Fitchburg-
Leominster SMSA (Standard Metropolitian Statistical Area)-

one of three economic nodes which dominate an otherwise almost
rural county.. The other nodes are the Worcester SMSA and the -
Webster-Dudley-Southbridge area in the southern end of the
county. The Fitchburg-Leominster SMSA lies entirely in the
basin. '

a. Economy. - Manufacturing is the largest single employer
in the basin and the Fitchburg-Leominster area is not only a
major manufacturing center, but is also the wholesale and retail
trade center for northern Worcester County, adjacent portions
of Middlesex County and a part of southern New Hampshire. With
150, 000 people living within 15 miles of the center of the SMSA,
and having a reasonably good road network, the area has developed
into a regional market-place surpassed only by the Worcester
SMSA in size and sales volume,

b. Pogﬁlation. - The basin had a population of 98, 860 in
the 1970 Census. In the decade 1960-1970 population grew 9. 9%
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compared with 9.4% for the state and 8. 7% for Worcester
County as a whole, Its gross density of 748. 9 people per
square mile is slightly higher than that of the state as a

whole (715.6) and 79% higher (418) than Worcester County

105, Flood Control Beneflts. -

a. Flood Loss Potential. - Over 2800 acres of land
lying along both banks of the North Nashua River and.its
tributaries are subject to flooding. In its lower reaches the
flood plain is largely un-used, but above Mechanic Street
bridge in Leominster it is increasingly built over as one
travels upstream. Above the Fitchburg-Leominster City line.
the only portion of the river banks not developed is that occupied
by the Fitchburg Airport. Much of Fitchburg's industrial plant
and a portion of the commercial center of the city are in the
flood plain. |

A recurrence of the flood of March 1936, the record
floocd in the basin, would cause losses estimated at over $35
million under 1971 conditions. Much of the loss would be to
industrial properties but commercial and public interests
including the airport and the Leominster sewage treatment plant
would also be 1nvolved :

Annual 1osses in the basin amount t0'$1; 570, 000 under
current conditions.

b. Trends of Development. - As noted above, the
population of the basin has grown at a rate exceeding that of the
State and Worcester County over the past decade. Field
reconnaissance indicates that the loss potential in the flood plain
has grown at an even faster pace since 1962 as new development
has taken place in Leominster. Historic trends in flood losses
in New England indicate an increase in the loss potential in
developed or partly developed areas with the passage of time.
This is especially true with industrial properties where the need
to stay competitive means increasingly sophisticated plant but
it'is also true for commercial properties. Part of the increase
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in flood loss potential is due to additions to existing properties,
part is due to increased values of contents in structures {such

as color television sets replacing black and white sets) and part

is due to new construction. All these items are related to the

real wealth of an area. Wealth, expressed as personal income,
has been projected to increase approximately 6.5 times, measured
in constant 1958 dollars, over the next 50 years for the water
resources area of the basin. Flood losses are projected to increase
at a rate which is 25% of the increase in personal income.
Discounted at 5 3/8% the average annual equivalent value of the
growth amounts to 0.576. Annual losses and benefits were
adjusted by this factor to reflect the expected growth. Total
estimated annual losses amount to $2, 474, 000 consisting of
$1,570, 000 to present development and $904, 000 average annual
equivalent losses due to growth,

c. Annua.l Flood Damage Prevention Benefits. - Annual
flood damage prevention benefits were measured at the difference
between annual losses in the basin after the restoration of the
North Nashua River channel in Fitchburg and annual losses
remaining after the operation of a system of three reservoirs,
Nookagee, Whitmanville and Phillips Brook with each reservoir
receiving an equitable share of the benefits. Benefits to
Whitmanville in the system amount to $1, 338, 000 consisting of
$858, 000 to present development and $480, 000 average annual
equivalent benefits due to future growth. If Whitmanville is
considered as acting alone the benefit would be $1, 566, 000 and
as last added, the most stringent economic test, the benefit would

be $1,224, 000.
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106. Water Quality Control Benefits, - Both low flow augmentation
and adequate treatment of wastes at their source are essential to
meet water quality objectives in the North Nashua River. Benefits
from the resulting water quality will be widespread and will include
improved public health, more attractive communities; ‘enhanced
real estate values, a better aquatic environment, attraction of

new industries, better recreational opportuxut:.es, and an upgradlng
of the general economy of the region.

The most feasible alternative method of achieving quality con-
trol in the North Nashua River is a single purpose dam and reservoir
at the Nookagee project site which would provide water storage for
streamflow regulation. The cost of a single-purpose water quality
control dam and reservoir affords a measure of the minimum value
of the benefits to be derived from low releases.

For the entire North Nashua Reservoir system the total water
quality benefits amount to $552, 000 have been equated to the annual
cost of a single purpose dam at the Nookagee site which would pro-
vide equivalent storage. Since the Whitmanville Lake project would
contain 800 acre-feet (21%) of the total 3,800 acre-feet of the re-
quired augmentation, 21% of the total benefits ($116, 000) were
therefore accredited to Whitmanville Lake. : '

107. Recreation Benefits, - Studies by the Massachusetts Depart-
ment of Natural Resources indicate the location and economic
character of the region presents a good recreation potential if
water contact sports are available, The use of most water bodies
in the area is now restricted by their private ownership or use
for public water supply. The recent construction of Interstate
495 through the area, the planned construction of a north-south
highway from Worcester to Fitchburg and the improvement of
Route 2 will assure easy access from the major metropolitan
areas of Worcester, Liowell, and Boston. In addition, many
summer tourists will traverse Route 495 on their way to New
Harmpshire and Maine,

The ""Massachusetts Outdoor Recreation Plan 1966'" pre-
pared for the Massachusetts Department of Natural Resources
outlines the recreation needs and goals of Massachusetts through
the year 2000. The report shows that the average person over
12 years old participates in some form of recreation 58 days
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each year with 15 days spent away from home and 43 days spent’
in the home environs, The water related activities of boating

and swimming within a short distance of the home account for,

on the average, threo days per person per year. _Asauming-that
the population within ten miles of the lake utilizes the lake only
10 percent of the time for this type of recreation experience, a
total of 68, 000 recreation days is involved. .By applying growth
factors, and allowing $1.25 per person per day, average annual
benefits were estimated to be $125, 000 per year for the economic
life of the project.

An estimate of recreational benefits based upon specific uses
resulted in an average annual benefit of approximately $125,400.00
as summarized: -

Loy

Picnicking and swimming 40, 000 @ $1. 50 = $ 60, 000.
Hiking & conservation . '

studies 5,000 @ $1. 50 = 7, 500.
Winter sports ‘ 5,000 @ $1.50 7,500,
Boating - 1,000 @ $1.50 1, 500.
Fishing (warm water) 12, 000 @ $2. 00 24, 000.
Hunting {small game) 500 @ $2.00  .2405 1, 000.
Growth (within 10 years) 20,000 x $1.50 x 0,79798% = 23, 900.

. Ph 0 151EY 2 2e, 5

2y a.mﬁ’&’z $125, 400.
| o>

*Average annué,l equivaleﬁt c&mpouﬁd interest factor. <8,

DD, COST ALLOCATION

108, Allocation of Costs Among Purposes, - Costs of the multiple-
purpose dam and lake allocated to the purposes of flood control,
water quality control and recreation were made by the Separable-.
Costs Remaining Benefits method. A detailed breakdown of alloca-
tions among project purposes is shown in Appendix D. A summary
follows:

Purpose First Cost Annual Charges

Flood Control $5, 370, 000 $349, 000
Recreation 1,230,000 93,000
Water Quality Control 1,150, 000 78, 000

TOTAL $7, 750, 000 $520, 000
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109. _Apportionment of Gosts Among Interests. ~ The apportionment
of costs to Federal and non-Federal interests including first costs,
annual charges, and annual operation, maintenance and replacement
costs is shown in Table 3. A detailed breakdown and a description
of the basis for apportionment is included in Appendix D.

TABLE 3

. COST APPORTIONMENT

Federal - Non-Federal Total

First Costs
Flood Control -+ 7. $5, 370, 000 $5, 370, 000
Recreation A 1,055,000 $175, 000%* 1,230,000
Water Quality Control 5~ 1,150, 000 - 1, 150, 000

"TOTAL FIRST COSTS $7,575,000 $175, 000 - $7, 750, 000
Annual Charges .
Flood Control - $ 349,000 ' $ 349,000
Recreation 75,000 $ 18,000 : 93, 000
Water Quality Control 78, 000 : - 78,000
TOTAL ANNUAL CHARGES$ 502, 000 $ 18,000 $ 520,000

* One-half separable first cost.

EE. RECOMMENDATION

110. Recommendation. - The Whitmanville Lake project plan is
the first installment of the implementation of the water resources
plan for the North Nashua River Basin. It is recommended that
the project plan (as reformulated) consisting of an earth fill dam,
reservoir and appurtenant structures, to be located on the Whitman
River in Westminster, Massachusetts, and providing multiple-use
storage for flood control, water quality control and recreation, as
submitted in this Memorandum, be approved as a basis for
preparation of detailed Design Memoranda and contract plans and
specifications. ‘
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JUSTIFICATION FOR ALTERING
PROJECT PURPOSES




ENGCW-EZ (NEDED-E, 12 Feb 71) 1st Ind

SUBJECT: Whitmanville Dam and Lake, Whitman River - Nookagee Dam and
Lake, Phillipe Brook, North Nashua River Basin, Justification
for Altering Project Purposes

DA, Office of the Ghief of Engineers, Washington, D.C. 20314 28 May 1971‘
TO: Division Enginéer, New England ATTN: NEDED-E

1. The subject memorandum is satisfactory as a basis for further planning,
subject to the following comments.

2. Basic letter, paragraph 3, Construction of the gubject projects with

an authorized purpose omitted (industrial water supply) will require further
Congressional action. Accordingly, drafts of letters to appropriate
Congressional committees describing the recommended departures from the
authorized project document plan should be prepared and submitted to initiate
the required Congressional action (see the penultimate sentence of paragraph
lg of Appendix I to ER 1110-2- 1150)

3. Paragraph 5. Minimum recreation facilities should be planned for
‘Nookagee even though the project will not be ideal for recreation. There
are many kinds of recreation that can be enjoyed even with a pool which
fluctuates,

4. Exhibit 9. For the Whitmanville Dam and Lake/Nookagee Dam and Lake system,
the most reasonable single-purpose water quality alternative would appear

to be development of the Nookagee site to obtain all the Water Quality

storage needed to meet stipulated requirements. Limiting costs and

benefits derivable from the estimated costs for such development would be
apportionable between Whitmanville and Nookagee on the basis of the Water
Quality storage proposed in each in accordance with the reformulated project
plan, This is in contrast to the separate single-purpose alternatives

assumed for the allocations of costs presented in the subject report.

FOR THE CHIEF OF ENGINEERS:

. 7
\ /3 W
1 Incl OSEPH M. CALDWELL '

wd : #:: Chief, Engineering Division

Civil Works Directorate



"DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION: CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

g ’ B
IH IPLY REFER TO

NEDED-E ' i2 February 1371

SUBJECT: '.Whitmanville Dam and Lake, Whitman River - Nookagee
' Dam and Lake, Phillips Brook, North Nashua River
Basin, Justification for Altering Project Purposes

Chief of Engineers
ATTN: ENGCW-E

1. Submitted for your review and approval is 2 Memorandum en-
titled "Justification for Altering Project Purposes for the Whitman-
ville and Nockagee Dams and Lakes.'" The projects are located in
the North Nashua River Basin, Massachusetts. '

2. This Memorandum describes the events that initiated re-evalua-
tion of the projectas’ purposes and the analyses undertaken in the
reformulation,

3. Both projects are currently funded for design. Subseguent to
your review and approval, correspondence will be drafted to report
the recommended changes to the Public Works and Appropriations
Committees of Congress and to the Office of Management and
Budget,

1 Incl FRANK P. BANE
as (14 cys) - Colonel, Corps of Engineers

Division Engineer



JUSTIFICATION FOR ALTERING PROJECT PURPOSES
" WHITMANVILLE DAM AND LAKE
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JUSTIFICATION FOR ALTERING PROJECT PURPOSES

WHITMANVILLE AND NOOKAGEE DAMS AND LAKES
NORTH NASHUA RIVER BASIN, MASSACHUSETTS

l. GENERAL. - This report sets forth the events that initiated re-
evaluation of the purposes of the Whitmanville and Nookagee Projects,
North Nashua River Basin, Massachusetts, and relates the analysis
undertaken toward redefining the concepts of the projects.

2. AUTHORIZED PROJECTS. - The Whitmanville and Nookagee Proj-
ects were authorized by Public Law 89-789, 89th Congress, substantially
i accordance with the recommendations of the Chief of Engineers as
contained in Senate Document No, 113, 89th Congress. Whitmanville
was authorized with flood control and industrial water supply as project
purposes, while the project purposes for Nookagee included recreation
in addition to flood control and industrial water supply. Pertinent data
pertaining to both projects, as contained in the authorizing document,

is inclosed (Exhibit 1). :

3. WITHDRAWAL OF SUPPORT FOR WATER SUPPLY. - In September
1969, the local interests, through Mayor William G. Flynn, City of
Fitchburg, Mass., withdrew their support for the water supply aspects
of both p’rojects (Exhibit 2). It is noted that at Whitmanville, the with-
drawal of support pertained to the additional industrial water contem-
plated above and beyond the amount the project was obligated to replace
as a result of inundation of the existing Westminster water supply
reservoir. Adjacent communities were advised of the potential source;
some expressed interest in the sites as sources of domestic water
supplies. Unfortunately, the quality of water in the rivers requires
extensive treatment and piping, the cost of which discouraged these
communities from further consideration, The additional water supply
at both reservoirs, as contained in the survey report, did not include
the cost of a distribution system since it was envisioned that the water
would be for industrial purposes and would be released into the rivers
where the industrial plants could draw from the rivers as needed. As
a result of withdrawal of support, the water supply aspects at both
sites, with the exception of replacement obligation, have been deleted,

Strong interest remains for the flood control, water quality and
recreational aspects of the projects, as evidenced in the letter, dated



25 November 1969, from Mayor Fiynn to Senator Edward M. Kennedy
{Exhibit 3) and as cxpressed in numerous meetings by Selectmen,
conservation groups, State agencies, and residents of the communities
in the vicinity..

4, INCLUSION OF WATER QUALITY STORAGE. - During the review of
the 1965 Survey Report of the North Nashua River Basin, the Depart-
ment of Health, Education and Welfare, pointed out the need for pro-
viding in these projects storage for water quality (W.Q.) to supplement
the waste treatment program. HEW stated that their studies ''indicate
that presently available treatment methods cannot alone control the
polluted condition of the stream' (North Nashua River) and "even

partial provisions for stream flow regulation would result in substan-
tial quality improvement with attendant benefits within the study area."”
In response, the Chief of Engineers assured HEW that ''prior to initiation
. of construction, studies will be made concerning the need for storage

. for water quality control.'" (Exhibit 4)

Since the issuance of the report, the Federal Water Quality Ad-
ministration (FWQA) has set up minimum flow requirements for water
quality control in the North Nashua River (Exhibit 5). Sheets 1 and 2
of Exhibit 5 present the justification and the minimum flow requirements
for water quality as mieasured at the Leominster gage and as appeared
ih the FWPCA's New England River Basin Report, dated April 1968,

- Sheets 3 and 4 update the minimum flow requirements based upon \

measurements upstream of the Leominster gage. With the targets set |
by the FWQA, the New England Division determined the storage and ’
releases necessary to meet these requirements. The study revealed
that a storage of 3,800 acre-feet would provide the water needed for
flow angmentation for water quality with 95% dependability, A detailed
analysis of the water quality requirements will be included in the -
Supplement to Design Memorandum No. 1, Hydrology, expected to be
submitted in March 1971, |

The water quality aspects of the Whitmanville and Nookagee
projects will be beneficial to the Nashua River Basin Demonstration.
Project being planned by the Program Management Group which is
chaired and staffed by the New England River Basins Commission
and includes representatives from the Massachusetts Division of
Water Pollution Control, the New Hampshire Water Supply and Pollution



Control Commision, the New England Interstate Pollution Control
Commission and FWQA, Their objective is to demonstrate to the

rest of the Country that with proper planning and with reasonable
financial backing that an interstate river (North Nashua and Nashua
Rivers) can be converted from an open sewer to a viable public water-
way and attractive recreational area. The New England Regional
Commission in December 1970 allocated $1.5 million of its 1971 budget
to support this demonstration project. The Program Management
Group has indicated that even in the early stage of their planning they
are aware of the need of flow augmentation for water quality from
Whitmanville and Nookagee in order to reach their objective. Con-
struction of the two sewage treatment facilities for the City of
Fitchburg, which is essential to the water quality program and the
Demonstration Project, is scheduled to begin in July 1971 and become
operational in 1973, ‘

5. PROJECT FORMULATION,

a. Storggé Capacity Revision. - Upon recalculating the capacity
of the Whitmanville Lake based upon more detailed mapping, the
capacity at full pool {(El. 845.0 msl) was found to be 7,850 acre-feet
instead of 9, 350 acre-feet estimated in the survey report; a decrease
of approximately 16%. The decrease in capacity of 1,500 acre-feet .
was approximately equivalent to the 1,530 acre-feet of additional
industrial water contemplated at Whitmanville., Further investigation
revealed that the regional high school (valued at $3.0 million in 1969)
was built at an elevation which would not permit, economically, raising
the dam to regain the loss in capacity. The result of this development
meant that by holding the spillway crest to El. 845,0 at Whitmanville,
the capacity would be. sufficient to accommodate the authorized flood
control storage of 6,700 acre~feet as well as compensate for the
existing storage of 1,150 acre-feet in Westminster Reservoir. Any
additional storage needs at Whitmanville for supplementary purposes,
i.e., recreationor W.Q., would have to be by reducing the flood
-storage or by seasonal encroachment on part of the flood control stor-
age. :

b. Drawdown Consideration. -~ The restrictions at Whitmanviile
compelled the planners to look to Nookagee to provide the bulk of the
storage for water quality. Six plans were derived, studied and
assessed., During the period of assessment, it became evident that
the magnitude of drawdowns at the Nookagee site would dictate the




extent of the recreational development at that particular site. Releases
from the reservoir for water quality would come at the time when the
recreational demands would be the greatest and based upon past ex-
perience, drawdowns greater than 3 to 5 feet are considered excessive
and detrimental to recreation by exposing large unsightly areas along
the shoreline., A study of drawdown ranges and frequencies was under-
taken (Exhibit 6). Results of the study revealed that, if the augmenta-
tion from the two lakes were made in proportion to the total storage
allotted to water quality, i.e., 1,500 a.f, @ Whitmanville and 2,300 a.f.
@ Nookagee, the drawdowns at Nookagee would be approximately 10 feet
(end of September) on the average year commencing in the first week of
July and during dry years the drawdown would be as much as 15 feet
(Exhibit 6, Sh. 1}, A further study revealed that if the water quality
releases at Nookagee (2,300 a.f.) were conserved until the storage at
Whitmanviile (1,500 a.f.)} was consumed, the drawdown at Nookagee

for the average year, commencing at the end of the fourth week in

July, would be 7.5 feet and during dry years as much as 14 feet (Ex-
hibit 6, Sh. 2). Conversely, a study based upon conserving the water
quality storage at Whitmanville until the 2,300 a.f, of storage at
Nookagee was released, showed that for the average year the releases
from Nookagee would satisfy the demands until mid-September and for

1 in 10 dry years would satisfy the demands until mid-August. It was
further shown that by increasing. the water quality storage at Nookagee
from 2,300 a.f. to 3,000 a.f. that even during the driest year the draw-
down at Whitmanville due to water quality releases would not start

until the first week of September (Exhibit 6, Sh. 3).

¢. Recreational Development, - The drawdown analysm. fe'rirh1nated
with the conclusion that the most favorable site for recreat:onal develop-
ment would be at ‘Whitmanville.

The latest Outdoor Recreation Plan for the Comrhonwéalth of
Massachusetts identified the area surrounding the Fitchburg-Leominster
metropolitan and northern Worcester County area as having a large
unsatisfied demand for water-based day use recreation. Willard Brook
State Park, the nearest public swimming area, already supports use by
100,000 recreators with an available water area of less than 20 acres.
The combination of available water surface and topographic configura-
tion at Whitmanville reservoir makes it an ideal location for a major
day-use recreation facility. At present, we envision a recreational
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development capable of supporting annual visitation in the range of
100,000, The major features of the recreation facility will be

- swimming, picnicking, boating, fishing, hiking and camping. The
westerly shore will be reserved for recreation activities such as
hiking, hunting, nature study, etc.

The fortuitous combination of a scenic yet easily developable shore-
line with relatively stable pool levels would make Whitmanville Reservoir
the focal point of recreation over a considerable area. By cap1taliz'mg on
the opportunity to develop. this resource, we can provide the citizens of
Massachusetts and southwestern New Hampshire with the type of facility
that is sorely needed in the area.

d. Maximization of Benefits. - The riverbanks in Fitchburg and
Leominster for a distance of 4.5 + miles are completely built over
with commercial and industrial properties in which a large portion of
the area's work force are employed. Both cities are heavily populated
~ with densities of 1,566 and 1, 135 persons per square mile, respectively.
. A high degree of protection is required for such an area, particularly
for the safety and security of its populace. A complete analysis of the
maximization of flood control benefits is presently under way and will
be incorporated in the General Design Memorandum. The authorized
flood protection, equivalent to 7.2 inches and 8.0 inches of fu_noff' at
Whitmanville and Nookagee respectively, is considered at this time to
be the minimum- protection desirable. The limited number of potential
sites: in the North Nashua River Basin leaves little room for altermg
the: location or scope of the flood protection.

e. P-lans'Refined.. - The analyses resulted in the evolution of two
plans - Plan A and B {Exhibit 7). In both plans, seasonal encroach-
ment on the flood control storage at Whitmanville is envisioned to gain
the storage necessary for recreation and water quality. while maintain-
ing the spillway crest at El. 845.0.

The following summarizes Plans A and B:
PLAN A,

Whitmanville Lake. Total storage capacity of 7,850 acre-feet
equivalent to 8,4 inches of runoff. The total storage has allocations of:
1,150 acre-feet (1.2 inches) to replace existing water supply at West-
minster Reservoir which will be inundated by the dam; 5,300 acre-feet
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(5.7 inches) for flood control; and 1,400 acre-feet (1.5 inches) seasonal
joint-use for flood control and recreation. Operationally the full flood
control storage of 6,700 acre-feet will be available from September
(after Labor Day) through March. Toward the end of the spring runoff
in April, a recreation pool would be established by retaining 1,400
acre-feet within the flood control zone. This seasonal pool would be
retained until the close of the recreation season in September. At

that time the pool would be lowered to provide full flood control storage.
" The magnitude of drawdown of the summer pool would be-a function of
the paper industry's demand upon its existing water supply. It is noted
that if the industry used up to 50% of their storage at Wh1tmanv1lle, the
drawdown would approximate 3.3 feet. : :

Records of drawdowns of the existing Westminster Reservoir by
the industrial users have not been maintained, consequently, an attempt
was made during the 1970 recreation season to observe the effects of
the demands on the Westminster site. By Labor Day it was noted that
the withdrawal amounted to approximately 620 acre-feet or 54% of the
. total storage. The precipitation for the first 9 months of 1970.-was
detérmined to be approximately 2 inches less than the precipitation
for a 96 year mean. Projecting the effect of the 1970 water usage on
the authorized project would have lowered the water surface level
approximately 3,4 feet. Withdrawal of the industrial water from the
new lake, based upon the expected maximum use of the industrial . -
allotment, would lower the water surface 5.4 feet and would result in
a less attractive recreation pool during abnormally dry years. K A
drawdown range of 3.3 to 5.4 feet is considered tolerable; however,
the Massachusetts Department of Natural Resources, the principal
non-Federal participant in the recreational development at Whitman-
ville, has requested that drawdowns of the recreational pool be limited
to 1 to 2 feet. To meet this stringent requirement an investigation was
undertaken to determine if the existing Westminster Dam (located 3/4
miles upstream of the new Whitmanville Dam) could be retained and ;
thereby permit a two pool system to function. It was contemplated '
that the pool behind the existing dam would become the recreation pool ;
and the storage between the new dam and the existing dam would become :
basically the water supply replacement pool. The investigation revealed
that it was practical to run a two pool system in both Plans A and B :
without disturbing the water storage. Present plans envision operating
the two pool system by:



a. Satisfying the initial demands for industrial water by a draw-
downof 1.5 feet from both pools (i.e., drawdown from El 826.6 to
El, 825 1). '

b. Meet supplementary demands with the storage between the two
dams. If opei'a-ted' in this fashion, the maximum head differential on
the existing dam during the recreation season would be approximately
7 feet for the average year and 13 feet for the years of maximum ex-
pected usage of the industrial water. For head d1fferent1als of thls
magnitude the existing dam is considered adequate.

Nooka.gee Lake. Total storage capac1ty of 8,400 acre-feet
equivalent to 14,6 inches of runoff. The total storage includes alloca-
tions of: 700 acre-feet (1.2 inches) for dead storage to serve as a
winter pool; 3,000 acre-feet (5.2 inches) for water quality storage;
3,900 acre-feet {6.8 inches) for flood control and 800 acre-feet {1.4
inches) seasonal jointwuse storage for flood control and water quality
purposes. The full flood control storage of 4, 700 acre-feet (8.2
inches) would be provided from September through March. The spring
runoff would be stored in part to furnish an added 800 acre-feet to meet
water quality requirements. The pool would be lowered by September

“to reinstate full flood protectlon.

PLA-N B.

Plan B differs and is préferred over Plan A in that the 1,400
acre-feet of recreational storage at Whitmanville, which must be re-
leased after Labor Day, will be utilized rather than wasted. This can
be accomplished by letting the recreation water releases satisfy the
water quality demands for the month of September and, if need be,
the demands of October, It is estimated that 800 acre-feet of this
water can be so used. Present plans envision discharging the 1,400
acre-feet at a uniform rate such that by 1 November the full flood con-
trol storage of 6,700 acre-feet would be available. The flood pro-
tection for the period of April thru August would be equivalent to
5.7 inches of runoff plus whatever water supply storage withdrawn.
Compensating storage of 1,150 acre-feet for the existing water supply
reservoir is similarly included. In Plan B, the Nookagee site would
provide year-round flood protection equivalent to 8.2 inches of runoff
as well as 3,000 acre-feet of water quality storage. A dead pool
storage of 700 acre-feet is retained.
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the perto of June to eptember would be made from Nookagee. After
Labor Day these releases from Nookagee would be stopped and the
water quality demands would be met.by Whitmanville.. The effect of
“the industrial water demands at. Whitmanviile would be the same as-.
for Plan ‘A and a two pool system is similarly contempiated to- enhance
the recreatmnal potential. The recreational development would be
-gituated in an attractive and semi-rural area behind the existing West-
minster Dam, Establzshmg the maximum recreation pool at EL, 826.6
would set the water surface dt the same level as the existing reservoir
thereby avoiding disturbing an already attractive and interesting shore-
line. Exhibit 8, Sheet 1, represents graphically the manner in which
the storage for water quality is to be released in order to meet the re-
quirements at Arden'Mills. The illustration is presented to show by
probability the rates of releases. In all cases, the releases from
Nookagee will be first. Sheet 2 of Exhibit 8 illustrates the relation-
ship of the water quality releases with the gaging stations as well as
with the water users. Approximately 80% of the water quality releases -
(Nookagee storage) will enter the North Nashua River at a point below
the prime water user. Water quality releases entering at this point
will assure that the water will be used primarily for upgrading of the
river and will be less subject to interception and usage by industry.
This will md1rect1y assure that the industrial users will continue to
operate their system of reservoirs to meet their needs as they are
presently doing; which is fundamental to the water -quality. program.

6. COST ALLOCATION. - Allocation of costs of the multiple-purpose
reservoir project to the purposes of flood control, water quality and.
recreation were made by the separable costs-remaining benefit method.
Costs allocated to recreation were apportioned to Federal and non-Federal
interests in accordance with the cost sharing policy established by the
Federal Water Project Recreation Act (Public Law 89-72) 89th Congress,
approved July 9, 1965, Local interests will be required to contribute

50 percent of thé separable project first costs attributable to recrea-
tion and fish and wildlife enhancement. Fifty percent of such separable
projeét costs is presently estimated to be $200, 000. Flood control and
water quality benefits which would be realized from the selected plan

are widespread and their allocated costs are, therefore. consndered
entirely Federal,

Results of the cost allocation indicate that there is a favorable
benefit/cost ratio for all project purposes at both sites (see Exhibit 9),
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Comparison of the annual benefits of the altered projects with the
as-authorized projects is as follows: '

Whitmanville. Authorized - Altered
Flood Control - $464, 000 $1, 352, 000
Water Supply ' .. 58,000 o -
Recreation : _ - - 125,000
Water Quality - 190, 000
Total _ " $522, 000 S $1, 667, 000
Nookagee

Flood Control $357, 000 $ 677,000
Water Supply. - 130, 000 : _ -
Recreation 90,000 . ‘

Water Quality . - 373,000
Total : $577,000 - '$1, 050, 000

The increases in annual flood control benefits in the period 1962 through
1970 are attnbuted to the following:

(1) a2n approximate 60 percent escalation'in priceé since 1962.

(2) ‘growth in the urban area of the North Nashua Rwer during
the 1962-1970 period, and

(3) revised projected growth over ‘the project life ba.sed on the past
eight years.

Water quality benefits have been equated to the annual cost of a -

~ single-purpose dam providing equivalent water quality storage. This
would be the most likely alternative in the absence of the Federal
project.

Recreation benefits are based on annual visitation of 100, 000 at $1.25
per day.



7. COORDINATION. - In the studies leading to the réecommended
projects alterations, consultation with local,’ state and other Federal
. agencies has been pursued. Close coordination in particular with the
Department of Interior, Federal Water Quality Administration, .
Northeast Region, has been maintained in resolving problems relat-
ing to low flow augmentation for water quality. . Users of the existing
industrial water at Westminster have voiced their approval of the
alterations and have expressed their willingness to cooperate. They
have shown an understanding for the need for water quality improve-
ments and have expressed their willingness to continue to operate
their system of reservo1rs as they are presently domg. ' '

Coordination on a regional level has been established with the Mont-
‘achusett Regional Planning Commission as suggested. by Mayor: Flynn :
in his letter dated 9 September 1969 (Exhibit 2).’ - :

Recreatlonal development of the lakes has been explored with

‘the Massachusetts Department of Natural Resources. - This Depart-
ment has concurred that the Whitmanville site offers greater recrea-
tional potential than the Nookagee site and is actively supporting and
assisting in the recreadtion planning. The M.D.N.R. has’ expressed a
willingness to provide the necessary contributions requu-ed for recrea-
tional development and a letter of intent will 'be requested immedmtely -
upon approval of :reformulatmn.

8. CONCLUSION. - It is concluded that the most efficient way to -
implement development of the water resource plan, as previously
authorized by Congress, is by construction of a multi- -purpose dam
and lake at Whitmanville, and a dual-purpose project at Nookagee.
The project purposes for Whitmanville would include flood control,

" water quality, and recreation as well as. replacement of the existing
industrial water. At Nookagee, the project purposes would include
flood control and water quality. The water quality aspects are not
substitutions for water supplies, but rather, fulfiliment of the
assurance made by the Chief of Engineers to HEW prior to author--
ization (Exhibit 4). Such development would be compatible with .
the intent of authorization and a valuable part of the comprehensive
plans of the North Nashua River Basin as contained in Senate Docu-
ment No. 113. The net result of the alterations to the projects can
be summarized as: (a) removal of the additional industrial water
supplies, (b) inclusion of water quality, and (c) transfer of Trecrea-,
tion from Nookagee to Whitmanville. The sites of the prOJects as
well as the height of dams and spillways remain the same as con-
tained in the authorizing document. ‘
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9. RECOMMENDATIONS. - The Division Engineer recommends
that the authorized projects of Whitmanville and Nookagee be modi-
fied to reflect the desires of the local interests suth that the project
purposes at Whitmanville would be flood control, water quality and
recreation, and at Nookagee the purposes would be flood control
and water quality essentially as outlined in this report as Plan B.
Estimated total initial costs are $6, 250, 000 and $8, 400, 000, re-
‘spectively. At Whitmanville, $200 000 would be reimbursable by
local interests under the provisions of the Federal Water Project
Recreation Act of 1965, Thé estimated annual ¢ost at Whitmanville
for maintenance, operation and major replacements for the project -
is $68, 000 of which $50, 000 would be 2 Federal responsibility.

He further recommends that the assurances to be furnished by
the non-Federal interests be modified for the Whitmanville and
'Nookagee projects Such that responsible non-Federal interests are
required to give assurances satxsfactory to the Sccretary of the
Army that they will:

a. In accordance w1th the Federal Water Progect Recreatzon ‘
Act of 1965- : R

‘ (1) Adm1n1ster project land and water areas for recrea.F
tion and fish and wﬂdhfe enhancement; ‘

‘ (2) Pay_-, contribute in kind, or repay (which may be through

. user fees) with interest, one-half of the separable first costs of the -
reservoir projects allocated to recreation and fish and wildlife en-
‘hancement, the amount involved being currently estimated as follows:

'Re.'servoir ‘ Amount -
 Whitmanville ' $200, 000

(3) Bear all costs of operation, maintenance, and repla.ce-
ment of recreation and fish and wildlife lands and facilities, the
amounts involved being currently estimated on an average annual -
basis as follows- - -

" Reservoir = Amount
Whitmanville $18, 000



Provided that the sizing and responsibility for development, operation,
maintenance, and replacement of the recreation and fish and wildlife
enhancement features of the reservoirs may be modified in accordance
with the alternative provided in the proposed Federal Water Project
Recreation Act cited above, depending upon the intentions of local
interests regarding participation in the costs of these features at the
time of reservoir construction and subsequent thereto, and that appro- .
_priate adjustments reflecting such modifications may be made in the
allocatmn of costs to other pro;ect purposes, :

b Protect cha.nnels downstream of the reservo1rs from encroach— o '

_ ments which would adversely affect operation of the system;

" ¢.- Hold and save the United States free from all damages due to =
water-rights. claims resultmg from constructmn and Operatmn of the -
reservoirs; : ‘

d. Exercise to the full extent of their legal capability, control,.
‘against removal of water in the basin which will affect the reservoirs
water quality storage and the development of dependable stream regula-
tions; and

e .Exercm'e, to the full extent of their legal cajaaibilﬁy, control

against removal of stream flow made avaﬂable by reservo1r storage: .
for water quahty. :
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Feature

Purpose (1)
Drainage Area (Net)
Elevations (ft., msl)
Top of Dam
Flood Control Pool
(spiliway crest)
Surfece Area, Acres
Water Supply Pool
(spillway crest)
Surface Area, Acres
Recreation Pool
(spillway crest min.)

Dam
Type of Dam :
Length of Dam, ft.
Max, Height, ft.
Top Width, ft
Spillway -
Type :
Location
Crest Length, ft.
Design Discharge, cfs
Outlet Conduits
Flood Control
Length I
Inside Diameter
Water Supply
Length
Inside Dismeter
Reservoir Storege
Flood Control, ac.ft.
Water Supply, ac.ft,
Recreatlon, ac.ft.
Flood Control, runoff
Water Supply, rnoff
Recreation, runoff.

(1) FC = Flood Control; WS = Water Supply;

Whitmanville

Surface Area, (min.) Acres

FC & W8
17.5

860

8l45
k20

82k
200

 Earth ¥111

1,470
20

Chute
Lf. Abt.
200
25,200

26
Lkt x 3¢

310'
2y
6,700
2,650
7 R 2“‘ '
2.8"

FC, WS & R
11.0

835 -
295

815
170

790
50

Barth Fill

2,150
106
25

" Side Chan.

LE. Abt,
205
15,900

200
48"

470!
2"

h,'TOO

- 2,600

800
b
1. Ny

R = Recreation

TEXHIBIT T



" OFFICE OF THE MAYOR

N | ' FITCHBURG, MASSACHUSETTS THOMAS J. CONRY, JR.
. : 01420 - ADMINISTRATIVE ASSISTANT
WILLIAM G. FLYNN ' B . ‘ . MRS, NANCY A. MAYNARD
MAYOR i SECRETARY

September 9, 1969.

Colonsl Frank P, Bane

Department of the Army

New England Division, Corps of Englneers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Colonel Bane

In reply to your recent request for a de?erminafton on

the part of the City of Fitchburg as to what course of
action the ¢ity intends to take concerning participation

in the Whitmanvilile Dam Project. This is to advise you

that the City ot Fitchburg does not intend to partici-

pate in the construction of a Reservoir Storage Basin,

This determination has been made as a result of conferences.
with the Commissioner of Pubiic Works, Superintendent of
Water and representatives of our local industries.

I am enclosing.wlfh this letter, for your information,
copies of letters | have recelved from the Commlissioner

of Public Works, Superintendent of Water and Mr, Edward A,
Newcomb of Weyerhaeuser Company, :

I woulid suggesf that before the Corps of Engineers makes the
final determination relative to this project, that a letter
and formal presentation be made tc the Montachusett Regional
Ptanning District Board so that this entire matter may be
looked at from a Regional standpoint. The Chairman of this
Planning Board s Mr. Leon !, Boudreau, P.0. Box 480,
Fitchburg, Massachusetts 01420,

I'f | can be of addltional assistance to you please feel free
to call my office.

Very tTruly yours

Yl D

N William G, Fiynn

Mayor

WGF/nm

EXHIBIT. 2



CITY OF FITCI—IBURG Encinsnino

HIGHWAYS

'DEPARTMENT of PUBLIC WORKS ~ sowee

SEWAGE DISPSSAL
STREET LIGHTING
City Hall, 718 Mauin Strcer WATER Supsiy

’ REFUSE CoLLzcTIon
FITCHBURG, MASSACHUSETTS 420

GEORGE J. LANIDES
| COMMISSIONZR AnD CITY ENGINEER

September &, 1969

Honorable tillimm G. Flynn
Mayor, City of Fitchbhurg

‘Dear Mayow Flvun:

In reply to your letter of Augus: 26, 1969 regarding the
three reservolir projects as proposed by the U.S.Corps, Army
Engineers in the Nashua River Basgin, namely Vhituwaoville, Nookagee
and Manoosnoc sites, it {s my opinion that the City of Fxtc!bur?
should not participate in financing these projects because of
the high outlay of fundas for construction and sdditional funds to

nizke Lhese warexs suttable for drinking purposes.

The proPOEtionate cost as outlinad in the 1955 rTeport of the
U.S5. Corps is 3.13 million dollars which is to be borne by local
interests for the Uhitmavnville and Nookagee Dams, - To this mus® he
gdded 1 million dollaws because the conatruction cost have viseo
ovey 307 since 1965 makiug the construciion expenditnre 4,1 willicn
dollars.

Becguse tha quality of water contained in thase bhasins is rot
suitable for drinking purposes, the City would have to constiuct
filtration plants at each site at an anprowimate expenditure of 1

“million dollars.

The constructinﬁ of transmisston lines, chlorinatinq plaats
and other incidentals would add another one half millien dollaxs.

The tatal financial outlay weuld amount to nearly 5.5 million
dollars before these waters were suitable for drinking purposes
and addinb the cost of maintenance would make it prohxbitxve for the
City to undeanLe this project at this time.

I also enclose recommmndations asg nutlined bv Hr J. A, Provencial,
Superintendeut of Hater.

Yours trulv,

RECEWED 9. b .

!
. ' o Y WRTINS A5 SN

s SEP 4 1959 Geor&e J. I.f{‘n des
‘ Comuissgloner of Public Works:

oifeen  MAYOR'S OFFICE
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L Co nat balieve che Clty of Fitchburg should finance part of this dam, and
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August 22, 1969 .
[
The Honorable Wiiliam G, Flyan

Mayor of the City of Fitchburg
Fitchburg, Massachusetts 01420

:)ear Mayor Flynn:

The Nashua River Reservoir Co. wishes to go on record as being in favor of
more water storage capacity on the Whitman River, but we cannot justify
any financial outlay for such at the present time.

 Since the severa _drought of the years 1964~-65-66, the companies represented

by the Nashua River Raseavoir-Company hzve tharply reduced their consumption

of water, and they have plans to increase the efficiency of water use still

further. Without any change, the Westminster raservoir currently provides,

and can be expected to continue tef provide, adequate supply of water {n
sonjunction with our other reservoirs., We understand the proposed Whitmanville

7lood control project will éliminatethe Westniinster reservoir, If Westminster

;ase;voir is eliminated; it ts {mperative that the water storage be replaced in
rind {guantity and quality).

"he Nashua River Reservoir Co. feels that it is entitled to as much water
siorags volume, and in like quality, in the proposed Whitmanville flood control
areject as is currently available in its existing Westminster reservoir. The
company further feels that it should maintain control of that volume to be used
when end how it deems appropriate as is the case today with Westminster
Qeservolr.

Por your information, the Nashua River Reservoir Co. is comprised of the
Jollowing: Weyerhaeuser Co., Fitchburg Paper Co., and Falulah Paper Co.

Very truly yours,

Edward A. ;\_I_g".vcomb és HAdent
S anHﬂm.ﬁxH,R RESER /O i '“OMPANY S

f.' ’p/-’ // / iy
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. OFFICE OF THE MA70OR

FITCHBURG MASSACHUSETTS . C T THOMAS . CONRY, JR.
01420 . ADMINISTRATIVE ASSISTANT
WILLIAM G. FLYNN - ) : . MRS. NANCY A. MAYNARD

© MAYOR . - : ! ' ) ' ! L SECRETARY

' Novembér.ZS, 1969

Senator Edward Kennedy .
- Senate Office Building ‘
-‘Washlngfon. D. C. '

Dear Senafor Kennedy

During your recenf v;si? fo fhe Fifchburg area *o Inspecf
the pollution of the Nashua River;, you asked that | write
to you reiative to the need to include sufficient water
storage. capaciTy for low flow augmentation of the Nashua

River .as part of the Army Corps of Engineers Norfh Nashua
River Flood Control ProJecT. :

I+ is my undersTanding that +the Corps of Engineers is ‘pre=
pared to begin the design phase of the project pending
allocatlion of design funds, However, since this project
(by clty choice) wili not include domestic water supply,
it appears that it might have lost a priority rating.

The Whitmanville, Nookagee, and Monocosnoc Dams are vitaily
‘needed as flood control measures for the North Nashua River,
.and inclusion of sufflcient storage capacity to assure water
for low flow periods Is critical to the effec*iveness of The'
entire poiluf!on abafemen* program.

| would suggesf that for more defailed ‘information on this
prOJecT your office contact:

'Coionel Frank P, Bane, Division Engineer
New England Division . :
Army Corps of Engineers

.~ 424 Trapelo Road | _

~ Waltham, Massachusetts 02154

N4
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Novémber 25, 1969
Senator. Edward Kennedy
Page 2 -

Your continued interest and strongest intercessions are
important for fhe succass of. the Nashua Rlver Clean -Up
Program. :

With every good wish, | remain
Very. fruly/y;rs

Willlam G, Flynn
Mayor '

WGF/nm

cc: Alan E}'Rimer
George Lanides
Marian Stoddart



COMMENTS OF THE DEPARTMENT OF HEALTH, EDUCATION,
' AIH)VVELFARE:

' DEPARTMENT OF HEALTH, EDUCATION; AND WELFARE
FEDERAL WATER POLLUTION CONTROL ADMINISTRATION

January 25, 1966

- Lieutenant General William F. Cassidy
Chief of Engineers

Department of the Army

Washington 25, D. C. -

Dear General Cassidy.

This is in reply to your letter of July 14 1965, requesting
comments on the Survey Report of the North Nashua River and
Tributaries, Merrimack River Basin, Massachusetts.

The North Nashua River basin is included in the'water pollu~-
tion control interstate enforcement actlon covering the
Merrimack River basin. Studies are now under way to determine
the level of waste treatment to be required of industries and
municipalities in the basin. Until these determinations_are
made, and a schedule for abatement set up, we are unable to
make f{irm projections of needs for storage for water quality
control. .

Preliminary studies by the Federal Water Polliution Control
Administration upon which discussion of water quality condi-
tlons in the North Nashua River Basin survey report were

based indlicate that presently avalilable treatmerit methods
cannot alecne control the polluted condition of the stream.
While the regulation potential of project sites are indicated
in your report to he inadequate to meet the entire needs for
both municipal and industrial water supply and preliminary
projections of flow regulation for water quality control, even
partial provision for stream flow regulation could result in
substantial quality improvement with attendant benefits within
the study area. For thils reason, it is our view that authority
to Include water quality control as a project purpose should he
sought at this time and that further study should be given to
the storage needed and the benefits to be derived from flow -
regulation as an interim and/or partial means of meeting water
quality control needs in the North Nashua River.

Qur Boston Regional Office will keep the District Engineer
informed of progress on the Merrimack studies so that adequate
consideration can be given to flow regulation needs during
further planning for the proposed proJect

XX - :
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The opportunity to review the Report is appreciated. We will
provide further information on water quality control needs
and benefits as the above mentioned studies are carried out.

Sincerely yours,"

Keith S"Krause -
Chief,. Technical Services Program

xxd



LETTER TO THE DEPARTMENT OF HEALTH, EDUCAT-ION.'AND WELFARE

DEPARTM ENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20313

" inRERLY nmnto

7'Eebruéry.1966'
ENGCW-PD - '

" Mr. Keith Krause
Chief, Technical Services Program]
Federal Water Pollution Control
Administration ‘
Department of Health, Education
and Welfare

Dear Mr. Krause:

This is in'feply to your recent letter commenting on -the proposed
report of the Chief of Engineers, on North Nashua River and Tributaries,
Mexrrimack River Basin, Massachusetts.

If the project is authorized by Congress, you may be assured that -
prior to initiation of construction, studies will be made concerning
the needs for storage for water quality control., This matter will be
fully coordinated with the Federal Water Pollution CQntrol Administra--
tion during the planning stage.

Copies of your letter and this reply will accompany my report when
it is submitted to the Congress,

Sincerely yours,

(Signed)

WILLIAM F,. CASSIDY _
Lieutenant General, USA
Chief of Engineers

i



V1I-4

Projected treated residual waste loads for the years 2020
and 2070 in combination with various flow conditions in the North
Nashua River have been analyzed with respect to dissolved oxygen

- content since oxygen content 1s a generally accepted indicator

of water quality. The analysis indicates that even with an average
of 90 percent reduction of the oxygen demanding wastes, additional
stresmflow augmentation in the North Nashua River will be necessary
to maintain a dissolved oxygen content of 5 mg/1 required by the
Maaaa.chuaetta water quality standards.

The calculation of waste assimilative capacity. employed the

- Streeter-Fhelps equation for oxygen sag, and the rate constants of

deoxygenation (K1) and reaeration (K ) wore based on data obtained
from river samples collected and a.mlysed by the Federal Water
Pollution Control Administration's Merrimack River Project. :
Aes dissolved oxygen contents are highly dependent on temperaturg
calculations were made for river wvater temperatures of 20 C, 25 G,

and 30°C,

On the basias. of the calculations, it is estimated that the
following minimm daily flows, as measured at the Leominster gage,
are required to maintain ‘dissolved oxygen levels above 5 mg/l
even after a high degree of waste treatment is prov:lded at all
pollution soutces. - .

EXHIBIT 5 SH.



VII-5

_

MINIMUM FLOV REQUIRLMENTS FOR
WATER QUALITY COLTROL

‘ (I‘Ieasurqd_at 'I-eominstér Gage, drainage area aquglé 107 ét;.ini..) |

2020 WASTE LOAD

~ Observed
L ©_  Minimum Mean
Required _ _ ,  Monthly Flow
' . Flow . ..+ of Record
Honth . (efs) | o ets)
sy . 30 ‘ g5
June 40 . REVISED = &
Tuly & SEE k-
i G LETTER %
October =~ 30 C1.69 3
November - 30 . b
2070 WASTE LOAD
Observed <
; - . Vinimum Mean
Required K Monthly Flow
. Flow . . ~ of Record
Month (cfs) | T (efs}
ay - 50 - | 85
July - 80 43
August 80 - S - 38
September 50 : 38
October 50 o 39

Hovember 40 : Iy

EXHIBIT 5 SH.2



CUNITED STATES
_ DEPARTMENT OF THE INTERIOR _
FHEDL RAL. WATER POLLUTION CONTROL ADMINISTRATION
New England Basins Office
240 Highland Avenue
Needham Heights, Massachusetts 02194

October 31, 1969

Mx. John W. Leslie

Chief, Engineering Division
Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Leslie‘

Reference is made to our report entitled "Water Quality COntrol
Study, North Nashua River Basin, Mnasachusetts" which was trans-
mitted to you on April 17, 1968.

Since completing the report, addltional studies have been made

in conjunction with your gtaff which show that flow requirements
for water quality control should be shown at an upstream location
to help in the design of the Whitmanville and Nookagee reservoirs.
Accordingly our calculations have been revised and also updated
in view of new waste load and waste flow data developed as part
of recent engineering studies done for the City of Fitchburg.

For reservoir project formulation, the river flows given below
will provide significant benefits for water quality control pur-
poses and should be used. Benefits showm in Table VIII of the
referenced report of $186,000 are considered conservative because
they do not include intangible benefits. The flows are the total
flow in the river as measured in the vicinity of the proposed

West Fitchburg treatment plant. They include both plant waste
flows and the river flow, and are derived on the basis of estimated
2020 loading conditions.

Month ‘ Total River Flow(CFS)
May 23 )
June ' 31
July - 40
August 40
September 31
October 23

EXHIBIT 5 SH.3



Releases from both new and existing stovage will be required to
meet this flow regime. Assurance that operation of the existing
reservoirs will be compatible and coordinated with the operation
of any new Federal storage is therefore essential if the water
quality benefits are to be realized

FOR THE REGIONAL DIRECTOR:
| | Sincerely yours, o
ic%74—7F /‘{CQ ———
Bart Hague /
Chief of Plann:ng

EXHIBIT 5 SH. 4
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WITMANVILLE

Drainage Area 17.5 sg. mv.

ﬁufﬁor;zed FC. G700 RF 72RO
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93504 F /100" RO

£ C | Sapt -Mar

&/ C | Aor ~Aeg.

S £1.845. 0 RO AF
£/826.& 57" 5300

.

£18/7.5 15 /400

]
ws. |/
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8.4" 7850%
PLAN A
5| & ¥
Nj Q
3 < O
3| Q |
2 | VEL845.0 RO AF
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WG i /EMZG’G 0.G5 GOO
- S ~grs — 987 800(WQ)
< / L2 1150
84" 7850 %
PLAN B8
(RECOMMENDED)

NOOKAGEE

Dramagz? Areq /1.0 Sg. mi.

Luthorized KC 47200 AF P
WS 2600 44"
fec. 800 /. 4
8 /00 /3.8°
J_ﬂ_éLQ RLO. AF
G8" 3,900
'"“\€I<9/6 0,_._ I 4 800
/ £2 3,000
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14.6" &8400*

/ElL8350 RO AF

2" o0

€l 8/6.0 8.2 4,7
£, 7900 2% 3000
12 700

146" 8400 *

LEGEN
A E = Aere Feef FC* Flood Cortrof
O = Run OFF W.Q: Weater Quolity
Kec. = Kecreation W.S.* Water Sup/o/_y (Peserm/r
Compan y )

* Based wpon more
gccurate mappR e, -
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TABLE W-1

WHITMANVILLE DAM AND LAKE
COST ALLOCATION STUDIES

PERTINENT DATA

Multiple ALTERNATIVE SINGLE-PURPOSE PROJECTS
Purpose : Floed Water
Item Unit Project : Control Quality Recreation
General .
Location Whitman River, Westminster, Mass., Same as Area from Same as
5 miles west of the center of Fitch- Multiple - Multiple- Multiple-
burg . Purpcse Purpose to Purpose
Existing
Westminster
Reservoir
Drainage Area Sq. mi. 17.5 17.5 17.5 17.5
' RESERVOIR
Elevation: ‘
Top of floocd contrel pool Ft. msl 845 845
*Top of water supply pool " 817.5
Top of water quality pool " 822.5 ' 814 .
Top of recreational pool " 826.6 B26.6
Stream bed " 784 784 784 . 784
Reservoir Area;
Top of flood control pool Ac. 380 380
*Top of water supply pool " 100
Top of water quality pool " 150 40
Top of recreational pool . " 200 200
Storape Capacity:
Total Ac. Ft. 7,850
Flood control " 6,700 6,700
*Water Supply - " : 1,150
** Water Quality , Ir 800 800 :
*# Recreation " 1, 400 1,400
DaM AND APPURTENANCES
Dam:
Type Rolled earth fill with stone slope pro- Same as Same as Same as
tection Multiple- Multiple- . Multiple-
Purpose Purpose Purpose
Elevation, top of dam Ft. msl 860 860 824 837
o Length o Ft. Co - 1,470 woee—iy4 70— 0 1,250 ~1; 300
Height " 76 76 40 53
Width, top of dam " 25 25 25 25
Spiliway:
Type Uncontrolled Uncontrolled Uncontrolled Uncontrolled
Elevation of crest Ft. msl 845 845 814 826.6
Qutlet Conduits: .
Type Gate controlled rectangular and gate Uncontrolled Gate controlled CGate con-
controlled pipe through dam rectangular pipe through trolled pipe
through spill- dam through dam
way monoliths
Number 2 1 1 1
Dimensions Ft. 4'x3" and 4tx3!
2! diameter 2! diameter 2' diametar

Sluice Gates:

Number ’ 3 0 3 2
Size Ft. ' 2'x2' (2) 2'x2' (2} 2'x2' (2)
4'x7" 4'%7"
% Replacement of existing water supply. EXHIBIT 9 SH. |

#% Seasonal encroachment on flood contrel storage.



TAELE W-2
ALLOCATION OF ANNUAL CHARGES

Tin $1,000 at 1970 pPrice Lavel)

WHITMARVIILE DAM AND LIAKE, MASSACHUSETTS

ALTERNATIVE ALTERNATIVE
MULTIPLE-PURPOSE PROJECT : TWO=PURPOSE PROJECTS S, - =y S
Specific Coats JOINRT
USE REC, & F.C. & F.Co &
F.C. ¥.8, REC. COSTS TOTAL W.Q. REC, W.8. F.C, W.Q, REC.
ELEVATIONS (msl) :
Top of Dam ‘ 860 837 B60 860 860 824 837
Sviliway Creat Bks 826.6 8ks Bls5 8is g1k 826.6
Top of F., €. Pool 845 - 8L5 8u5 845 - --
Top of Rec. Pool 826.6 826.6 826.6 - - - 826.6
Top of W.Q. Pool 826.6 826.6 - 822.5 - 81k -
Minimum or Winter Pool ’ . B17.5 826.6 817.5 817.5 817.5 81k 817.5
PROJECT FIRST COSTS -
Lande and Damagea $ 940 $ oko $ 320 § 9w $ 940 $ 0§ 170 $ 320
Relocations 830 830 250 830 830 830 170 250
Reservoir ‘ ao 80 8o 80 70 60 Lo 10
Dam & Aopurtenant Facilities . 30 2,890 2,920 2,35 2,880 2,%0 2,880 2,090 2,315 -
Bldgs., Grounds & Utilities 70 70 4o 70 70 60 30 ho
Permanent Cperating Equinment - %0 40 30 40 4o 40 20 30
Recreation Facilities 300 Y 30 300 300 - 300
Engineering & Design 640 640 500 650 580 590 k20 500
Supervision & Administration L30 L3o 335 Lio Loo Loo 260 325
TOTAL PROJECT FIRST COSTS $ — 30 $ 300 §5,20  $5,250 T¥B,200  $6,200 ¥5,650 “$5,800 ¥$3,20  ®W.150
INVESTMERT o — B :
~ Construction Expenditure 30 300 5,920 6,250 4,200 6,200 5,850 5,800 3,200 4,150
Interest During Construction 2 15 303 320 215 18 300 297 164 213
Present Worth of Future
Addns. for Rec, ] 0 Q 0 0 0 0 [+]
INVESTMENT $ T3 ¢ 35 ¥, $6,570 .55 35,518 ¥|BI% 0,097 $5,%0 ¥ %5
ANRNUAL CBARGES
Interest 2 16 319 337 226 334 315 312 172 22k
Amortization o] 0 2 2 2 2 2 2 1 2
OCoeration & Maintenance 5 16 iy 62 38 57 L& 24 15 30
Major Replacements 2 b 6 L ] 4 3 2 3
Net Loss to Fish & wildlife QO Q

0 0 0 0 0 0
TOTAL ANKUAL CHARGES $T 7 ¢ 3% § 36 $ 507 $ 20§ 38 § %7 § ;I $ 10 $ 259
ALLOCATION OF ANNUAL CHARGES

F.C., ¥W.Q. REC, TOTAL

Benefits $ 1,35 $‘§§5 ¥ 125 §1,%7
Alternative Project Cost 3k 190 259 790
Benefits Limited by

Alternative Cost 341 190 112‘5 éé
Separable Cont 137 9 0 1
Remaining Benefits 206 381 85 ¥70 EXHIBIT 9 SH. 2
Allocated Joint Costa % 85 ko 221 '

ALLOCATION OF ANNUAL CHARGES $ 233# S $ 80 $ o7



TABLE W-3

ALLOCATTON OF CONSTRUCTION COST
in at 1970 Price leve

W

Flood R ‘ -
Control =~ _W. Q. =~ _Rec, = Total
ALLOCATION OF ARNUAL cmmxs '$ 233 $ N $ 8 $ bhoy
(From Table W-2) ‘ S _
ALLOCATION OF OPERATION & MAINTERANCE C
" Separable Cost8 T 24 5 16 k5
Allocated Joint Costs ' -7 T 3 17
Total Allocation, 0 & M e : 31 12 19 62
Specific Costs } ' 5 - 16 S 2%
Allocation of Joint-Use Costa . : 7 . 3 b1
Ratio of Allocation of Joint-Use oM 75, 6% 17.1% . 7.3% 100%
ALLOCATION OF MAJOR REPIACEHEM.‘S
~ Separable Costs . ! 2 b 2 5
Allocated Joint Costs ‘ ‘ 1l Q- 0 1
Total Allocation, Ma;]or Repla.cements 3 1 2 6
ALLOCATION OF INVESTMENT o . :
Annual Investment N 199 81 59 339
Ratio of Annual Investment = 58.7T% 23.9% - 17.4% 100%
Allocated Inveatment . 3857 0 1,570 - 1,143 6,570
Present Worth of F\rburc Aﬂditi.ons L ‘
for Recreation - kY : 0 N
Initial Investment 3,857 1-,570- 1,143 6,570
AI-LOGA'.I.‘IOR OF CONSTRUCTION EXPENDITURES - o
Speciﬁc Tavestment 0 32 . 315 ¢ T
Investment in Joint-Use Facilities 3,857 1,538 . 828 . 6,223
Construction Expenditures in Joint- ‘ e
Use Facilities - 3,670 1,k62° 788 - 5,920
Percent of Construction Expenditures . S o o .
in Joint-Use Facilities | 62.0% 2u. 7 13.3% 100%
Construction Expenditures in : : ~ S .
Specific Pacilities (o] 30 U300 - 330 -
Total Construction Expenditures $3,670 $1,492 $1,088 ° $6,250

Total Construction Expenditurea $3,670 - $1L,492 $1,088 $6,250

Annual Costs , 233 _ L 80 T 407
Annusl Benefits 1,352 190 125 1,667

Benefit/Cost Ratic R 5.8 2.0 . 1.6

'EXHIBIT 9 SH. 3



Item

General
Location

Drainage Area

RESERVOIR
Elevation;
Top of flood control pool
Top of water quality pool
Top of conservation pool
Stream bed

Reservoir Area:
Top of flood control pool
Top of water quality pool
Top of conservation pool

Storage Capacity:
Total
Flood Control
Water Quality
Conservation (deal pool}

DAM AND APPURTENANCES

Dam;
Type

Elevation, top of dam
Length

Height

Width, top of dam

Spillway:
Type
Elevation of crest

Qutlet Conduits:
Type

Number

Dimensions (pipe diameters)

Sluice Gates
Number
Size

—y

TABLE N-1

NOOKAGEE DAM AND LAKE
COST ALLCCATION STUDIES

PERTINENT DATA

Multiple
Purpose

Unit Project

8q.

Phillips Brook, Westminster,
Mass.

msl 835
it 816
" 790

L 742

Acres 316

Ft.
Ft.

11

Ft.

130
50

Ft. 8, 400
4,700

3, 000

700

Rolled earth fill with rock slope
protection

ms), 848
2,070

106

25

Uncontrelled
msl 835

Gate controlled pipes through
dam

2

Inches 48 and 24

Ft.

2'%2" (2)
4'x7

ALTERNATIVE SINGLE-PURPCSE PROJECTS

Flood
Control

Same as
multiple -
purpose

11

821
742

222

4,700
4,700

Same as
multiple -
purpose

834
1,910
g2

25

Uncon.
821

Uncontrolled
pipe through
dam
1
48

0

EXHIBIT 9 SH. 4

Water
Quality

Same ag — o
multiple -
purpose

11

816

742

190

3,700

3,000

Same as
multiple-

. purpose

826
1,860
84

25

Uncon,
816

Gate con.
pipe through
dam
1
24

3
21x2' (2)

£'%x7T



TABLE R-2

ALLOCATION OF ANNUAL CHARGES

in $1,000 at 1970 Price Level)

ROOKAGEE DAM AND IAKE, MASSACHUSETTS

MULTTIPLE-PURPOSE PROJECT

ALLOCATION OF ANNUAL CHARGES

ALTERRATIVE
SINGLE-PURPOSE PROJECTS
[l

Specific Costs JOINT
: USE
F.C. W.Q. CcOSTS TOTAL
ELEVATIONS (msl)
Top of Dam 848
Spillway Crest 835
Top of F.C. Pool 835
Top of W.Q. Pool 816
PROJECT FIRST COSTS
lands & Damages $ a5 $ 95
Relocations 1,100 1,100
Reservoir _ 160 160
Dam & Appurtenant Facllities 30 4,750 4,780
Bldgs., Grounds & Utilities 60 60
Perm. Oper. Equipt. 35 35
Engineering & Design 780 780
Supervision & Administration 570 570
TOTAL PRCJECT FIRST COSTS $ 30 $ 8,370 $ 8,500
Construction Expenditure 30 8,370 8,400
Interest During Construction 2 . 428 k30
Present Worth of Future Additions
. for Recreation 0 0
INVESTMERT 3 32 $ G, 790 § 5,830
ARNUAL CHARGES
Interest 2 k50 452
Amortization 0 3 3
Overation & Maintenance 5 41 46
Major Replacements 1 3 L
Net Loss to Fish & Wildlife 0 Q 0
TOTAL ANNUAL CHARGES § 8 § Loy § 505
ALIOCATION OF ARNUAL CHARGES F.C. W.Q. TOTAL
Benefits $ o7 $ 313 § 1,050
Alternative Project Cost 394 373 767
Benefits Limited by Alternative Cost 304 373 767
Separable Cost 132 111 2k3
Remaining Benefits 262 262 52l -
Allocated Joint Costs 131 131 262

205

) F.ct ) W. Qn
834 826
g1 B16
821 ‘ -

- . 816
795 $ 720
950 : 880

L0 150

3,770 3,520

50 4o

30 30
665 6h0
470 450

s 770 § 6,430
6,770 6,430
350 330

0 0

365 346

2 2

2k 22

3 3

0 0
35 $ 3713

EXHIBIT 9 SH. 5



TABLE N-3

AI.IDGATION or CONSTRUCTTON COST
in ce Leve
.

Flood . Water o

Control - Quality - Total

ALLOCATION OF ANNUAL CHARGES $ 263 $ 22 . $ 505
{(From Table N-2) ‘ S _

- ALLOCATION OF OPERATION & MAINTENANCE o
Separable Costs 2h 22 k6
Allocated Joint Costs ‘ : 0. 0 - 0
Total Allocation,_o &M 24 22 46

ALLOCATION OF MAJOR REPLACEMENTS _
Separable Costs 1 1 2
Allocated Joint Costs 1 1 2
Total Allocation, Major Replacementa ‘ 2 2 4
ALLOCATION OF INVESTMENT . S o : '
Annual Investment ' .23t . a8 455
- Ratio of Annual Investment : 52.1% br.9% - 100%
Allocated Investment 4,600 4,230 - 8,830
Present Worth of Future Additions o ' .
. for Recreation . ‘ o : -0 , 0
Initial Investment L,600 - 4,230 8,830
ALLOCATION OF CONSTRUCTIONR EXPENDITURES _
~ Specific invesiment 0 : o 32
Investment in Joint-Use Facilities 4,600 b 198_ - 8,798
Construction Expenditure in Joint- : . _
Use Facilities - h,376 3,99 8,370
Percent of Construction Expenditure ‘ .
Joint-Use Facilities 52.3% W.7% 0 100%
Construction Expenditure in Specific ' 2
Facilities .0 30 30
Total Construction Expenditures 4,376 ho2k 8,400
SUMMARY o
~ Total Construction Expenditures 4,376 L0248 8,400
Annual Costs _ 263 . : 2h2 505
Annual Benefits 677 373 1,050

Benefit/Cost Ratio : 2.6 - 1.5 . 2.1

. |  EXHIBIT 9 SH. 6



APPENDIX B

NASHUA RIVER BASIN CLASSIFICATION

WATER QUALITY STANDARDS
COMMONWEALTH OF MASSACHUSETTS




Boupdary
The North Branch of

the Nashua River from '-

the confluence of the
Whitman River & Flag.

Brook in Fitchburg to -

the confluence of the
‘Scuth Branch of the
Nashua River in
Lancaster.

Flag Brook from ita
source to the Boston
& Maine Railroad at -
Wachusetts Station in
Fitchburg.

Flag Brook from the
Boston & Maine Rail-
road in Fitchburg to

the confluence of the

Whitman River in .
Fitchburg

The Whitman River
fron 1ts source to
the confluence with
-Flag Brook in
Fitchburg

Commonwealth of Massachusetts
Water Resources Commission
Division of Water Pollution Control

NASHUA RIVER BASIN CLASSIFICATION

Present Uge

Industrial cooling &

processing _
Asgimilation -

- Fish & Wildlife propa-

gation,

. Fishing

Industrial cooling &

processing
Assimilation

Industrial cooling &
Frocessing
Aasimilation

Fish & Wildlife propa-
gation

Fishing
Industrial cooling &

processing
Asgimilation

Recreationsl boating

Fish & Wildlife propa-

gation
Fishing
Industrial cooling &

Processing
Assimilation

Fish & Wildlife propa-
gation

Fisghing
Industrial cooling &

processing
Assimilation

Fish & Wildlife propa~

. gation

Fishing
Industrial cocling &

processing-
Agsimilation

Fish & Wildlife prope-
gation

Fishing

Industrial cooling &

processing
Asgimilation

Present Copdition Clagsification

T&b - C
U&D . B
U C

&C&B B



Boundary ~ Exresent Uge

Upper Naukeag - Water Supply
leke in Ashburnham

and the tributaries

thereto.

Seott Brook and = Water Supply
Scott Reservoir
in Fitchburg.

Fitchburg Reservoir Hater Supply
in Ashby and the
tributaries thereto.

Lovell Reservoir Water Supply
on the Felulah

Brook and the ,

fributaries thereto.

Meetinghouse Pond  Water Supply
in Westminster and

the tributaries

thereto.

Wachugett Lake in Water Supply
Woestninster and

-Princeton and the

tributaries thereto.

Mare Msadow Reservoir Water Supply
and the tributaries
thereto.

Fall Brook Reservoir Water Supply
and Fall Brook in

Leominster and the

tributaries thereto.

Apticipated Future Use Present Condition
Same A
Same | ' | A
Seme A
Seme | A
Same -4
Same | | : A
Same A
‘Sa.me A



N

: ‘ NASHUA RIVER RASIN o
Boundary - - Fregent Use , ~ 4Anticipated Future Use Presept Copdition Clagsificatiop

Notown Reservoir, Water Supply Same . A ‘ A
Goodfellow and _ ' '

Sumond Fonds on

the Monoosnoc Brook -
in Leominster and
the tributaries
thereto. :

‘Haynes, Morse, and Water Supply , Same A A
distributing '

Reservoirs on a

branch of the

Mopoosnoe Brook

in Leominster

Other streams in - ' - - _ B
the Nashua River

Watershed

area unless

denoted above.



COMMONWEALTH OF MASSACHUSETTS
WATER RESOURCES COMMISSION

DIVISION OF WATER POLLUTION CONTROL

WATER QUALITY STANDARDS

Adopted by the Massachusetts Division of Water Pollution
Control on March 3, 1967, in accordance with the

Provisions of Section 27 (4) of Chapter 21 of the General
Laws, and in accordance with the procedure required by
Chapter 30A of the General Laws, and after a public hearzng
held on February 17, 1967

Filed with Secretary
of State On

March 6, 1967

15M 3.67.944710 Estimated Cost Per Book .11S



Standards of Water Quality

Tor

X, General -~ To achieve the objectives of the Massachusetts
Clean Water Act and to assure best use of the waters of the
Commonwealth, the following standards are adopted and shall be
applicable to all waters of the Commonwealth or to different segments
of the same waters, The Classes shall be assigned by the Dlvxslon of
Water Pollutxon Control,

In the classification of waters due consideration
will be given to all factors involved including public health, public
enjoyment, propagation and protection of fish and wildlife, and
economic and social .development, Classifications are not intended to
permit indiscriminate waste disposal or to allow minimum efforts of
waste treatment under any circumstance,

When an effluent is permitted to be discharged
to the receiving waters, cognizance shall be given both in time and
distance to allow for mixing of effluent and stream., Such distances
required for complete mixing shall not affect the water usage Class
adopted., : ,

Recommendations on other waste parameters will
constitute a portion of the continuing effort of ;the Division as
improved standard methods are developed or revisions consistent with
the enhancement of the waters of the Commonwealth are justified,

: Water quality parameters not specifically denoted
shall not exceed the recommended limits on the most sensitive and
governing water class use. In areas where fisheries are the governing
consideration and approved limits have not been established, =
bio-assays shall be performed as required by the appropriate agencies.
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. Standards of Water Quality

Fresh1WatersA-

Class A - Waters designated for use as public water supplies in
accordance with Chapter 111 of the General Laws. Character - uniformly
excellent. ‘ ' : : Ce

Standards of Quality

Item . N e o ' sWateeruality Criteria
1. Dissolved oxygen -Not less than 75% of .

Sludge depbsité-solid refuse-

saturation during at least

16 hours of any 24~hour period
and not .less than 5 mg/l at
any time, .. '

2, S
floating solids-oil-grease-scum None allowable .
3.  Color and:tdrbidity ‘None other than of natural
origin- ' :
4, Coliform bacteria per 100 ml. Not to exceed an average
' : value of 50 during any
monthly sampling period.
5. Taste and odor None. other than of natural
‘ - " origin ‘
6. pH As ndturally occurs
7. Allowable témperature increase None dther'than of natural
' : origin
8. Chemical constituents None in concentrations or
: combinations which would be
harmful or offensive to
humans, or harmful to animal,
or aquatic life,
9. Radioactivity None other than that occurring

from natural phenomena
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.~ Class B = Suitable for bathing and recreational purposes including water
contact sports. Acceptable for public water supply with appropriate
treatment, Suitable for agricultural, and certain industrial cooling and

 process uses; excellent figsh and wildlife habitat; excellent aesthetic

value,

Standards of Quality

- Item

1. Dissolved oxygen

’

2. Sludge deposits-solid refuse~
floating solids~oils-grease~
scum

3. Color and turbidity

4. Coliform ba#teria per 100 ml
5. Taste and odor

6., pH

7. Allowable temperature increase

Water Quality Criteria .

Not less than 75% of saturation
during at least 16 hours of any
24-hour period and not less
than 5 mg/l at any time.

None Allowable

None in such concentrations
that would impair any usages
specifically assigned to this
class., -

Not to exceed an average value
of 1000 during any monthly
sampling period nor 2400 in
more than 20% of samples
examined during such period.

* None in such concentrations that

would impair any usages specifi-

.cally assigned to this class and
* none .that would cause taste and
..odor in edible fisgh,

6.5 - 8'0

None except where the increase
will not exceed the recommended
limit on the most sensitive re-
ceiving water use and in no case
exceed 830 F in warm water
fisherieg, and 68° F in cold
water fisheries, or in any case
raise the normal temperature of

the’ recelv1ng water ‘more than
h° F ST g



8. Chemical constituents ' None in concentratlons ot com
' : ‘binations which would be harmful
or offensive to human, or
"harmful to anfmal or aquatic
life oxr any water use specifi-
cally assigned te this class.

9. Radioactivity None in concentrations or
combinations which would be
harmful to human, animal, or
aquatic life for the appropriate
water use. None in such
concentrations which would
result in radio-nuclide
concentrations in aquatic life
which exceed the recommended
-limits for consumption by
humans.

10, Total phosphate . Not to exceed an average of
: : 0.05 mg/l as P during any
monthly sampling period.

11. Ammonia R : Not to exceed an average of
' 0.5 mg/l as. N during any
monthly sampling period,

12, Phencols R - ‘ Shall not exceed ,001 mg/l at
o any time,
Class C - . Suitable for recreational Boating; habitat for wildlife and

common food and game fishes indigenous to the region; certain industrial
cooling and process uses; under some conditions ascceptable for public water
supply with appropriate treatment, Suitable for irrigation of crops used
for consumption after cooking. Good aesthetic value. .

Standards of Quality

Item o : . Water.Quality Criteria

1. Dissolved oxygen : Not less than 5 mg/l during at
' least 16 hours of any 24~hour
period nor less than 3 mg/l
at any time, TFor seasonal cold
water fisheries at least 5 mg/l
must be maintained,

2, Sludge deposits~solid-refuse None allowable except those
floating solids~oilg=grease- amounts that may result from
scum . the discharge from waste

treatment facilities providir
appropriate treatment.



‘! Color and turbidity

4, Coliform bacteria

5, Taste and odor

6. pH

7. Allowable temperature increase

8. Chemical constituents

8., Radiocactivity

T
.\._/".

10, Total phosphate

None allowable- in-such
concentrations that would
impair any usages specifi-
cally assigned to this class.

None in such concentrations
that would impair any usages
specifically assigned to
this classe

None in such concentrations
that would impair any usages
specifically assigned to this
class, and none that would
cause taste and odor to
edible fish,

6_50 - 8.5

None except where the increase .
will not exceed the recommended
limits on the most sensitive
receiving water use and in no
case exceed 83° F in warm

water fisheries, and 682 F in
cold water fisheries, or in

any case raise the normal

" temperature. of the recezvzng

water more than 4° F.

None in concentrations or
combinations which would be
harmful or offensive to
human, or harmful to animal
or aquatic life or any water
use specifically assigned to
this class. )

None in concentrations or

. combinations which would be

harmful to human, animal, or
aquatic life for the appropriate
water use. None in such '
concentrations which would
result in radio-nuclide
concentrations. in aquatic life
which exceed the recommended
limits for consumption by
humans.

Notgto exceed an average of 0,05
mg/l as P during any monthly

sampling period.
|

|
f
|



11.. Ammonia
12. Phenols
Clags D «

certain industrial cooling and process uses.,
assigned only where a higher water use class cannot be attained after
all appropriate waste treatment methods are utilized,

Item

-
2,

3.

7.

8.,

Dissolved axygen

Sludge deﬁosits- solid refuse=
floating solids~oils-grease=
scum

‘Color and turbidity

Coliform bacteria
Taste and odor;

pH

Allowable température increase

Chemical ponstituénts'

Not to exceed an average of
1.0 mg/1 as N during any
monthly sampling period.

Not to exceed an average of
0.002 mg/]l at anmy time.

Suitable for aesthetic enjoyment, power, navigation, and
Class D waters will be

Specifications

Not legs than 2 mg/l at any time.

None allowable except those
amounts that mgy result from
the discharge from waste
treatment facilities

providing appropriate treatment.

None in such concentrations
that would impair any usages
specifically assigned to this
class,

None in such concentrations
that would impair any usages
specifically assigned to
this class. . :

None in such concentrations
that would impair any usages
gspecifically assigned to o
this class,

6,0 = 9.0

None except where the increase
will not exceed the recommended
limits on the most sensitive
receiving water use and in no
case exceed 90° F, !

None in coucentrations o&
combinations which would be
harmful t6 human, animal, or
aquatic life for the N,
designated water use, '



9.

Radicactivity None in such concentrations or

combinations which would be
harmful to human, animal, or
aquatic 1life for the
designated water use. None
in such concentrations which
will result in radio=-nuclide
concentrations in aquatic
life which exceed the
recommended limits for
consumption by humans,-

Notes:

1,

2,

3.

,5.

6.

All wattes shall receive appropriate waste treatment which is defined
as secondary treatment with disinfection or its industrial waste -
treatment equivalent except when a higher degree of treatment is
required to meet the objectives of the water quality standards, all

as determined by the Division of Water Pollution Control., Disinfection
from October 1 to May 1 may be discontinued at the discretion of the
Division of Water Pollution Control,

Appropriate water supply treatment is as determined by the
Massachusetts Department of Public Health,

These water .quality standards do not apply to condltlons brought about
by natural causes,

Class B, £ C waters shall be substantially free of pollutants that
wills

(1) unduly affect the compo#ition of bottom fauna
'(2) unduly affect the physical or chemical nature of the bottom
(3) interfere with the spawning of fish or their eggs
The average minimum consecutive 7 day flow to be expected once in
ten years shall be used in the interpretation of the standards
except where noted.
The amount of disinfection requéred shall be equivalent to a free
and combined chlorine residual of at least 1.0 mg/l after 15

minutes contact time during peak hourly flow or maximum rate of
pumpage.
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APPENDIX C

LETTERS OF COMMENT AND CONCURRENCE -

WHITMANVILLE LAKE

NORTH NASHUA RIVER BASIN, MASSACHUSETIS

CONTENTS

Agency Letter Dated
Federal Power Commission 30 Jan. 1964
Environmental Protection Agency : 3 Aug. 1971
Ma&sachusetts Water Resources Commission 2 Dec. 1965
Massachusetts Water Resources Commission 10 July 1969

Massachusetis Department of Natural Resources 1 Feb, 1971

Governor, Commonwealth of Massachusetts 23 July 1971
New England River Basins Commission - 26 July 1971

Weyerhaeuser Company 2 Aug. 1971



FEDERAL POWER COMMISSION
REGIONAL OFFICE
345 HROADWAY
New vork raeicw vork 10013

January 30, 196L

Division Engineer

U. S. Army Engineer Division, New England
L2l Trapelo Road

Waltham, Massachusetts

Subject: Proposed Reservoir Projects,
North Nashua River Basin

Dear Sir:

Reference is made to your letter of October 18, 1963, requesting
our comments on the hydroelectric power potentialities of aix pro-
posed reservoir projects located on the North Nagshua and Baker Brook
tributaries of the Merrimack River.

A review of the pertinent project data furnished with your
letter indicates that only a relatively small amount of hydre power
could be developed at any of the proposed projects (less than 100 kw).
This is due largely to the limited run-off provided by the small

‘tributary drainage areas involved, which range from 1. 7 to 17.5

square miles,

It is concluded, therefore s that none of the six proposed
reservoir projects are adapted to the practicable and economic develop-
nent of hydroelectric power in conjunction with other project purposes.

Sincerely yours,

EX'HIBIT C-li



UNITED STATES GOVERNMENT

ENVIRONMENTAL PROTECTION AGENCY

REGION |
NEW ENGLAND BASINS OFFICE
© 240 HIGHLAND AVENUE
NEEDHAM HEIGHTS, MASSACHUSETTS 02194

August 3, 1971

Mr., John Wm, Leslie

Chief, Engineering Division
New England Division

Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Leslie:

I have your letter of July 2, 1971 describing changes in. the design
of the proposed Whitmanville and Nookagee reservoir projects in the
North Nashua River Basin, Massachusetts, The changes involve the
deletion of water supply storage from both sites, the inclusion of
3,800 acre feet of storage for low flow augmentation for water qual-
ity (3,000 acre feet of which would be at the Nookagee site), and
the transfer of the main recreational development from the Nookagee
site to the thtmanville site,

The proposal, as outlined, is consistent with the recommendations
contained in our report, 'Water Quality Control Study, North Nashua
River Basin," dated April, 1968, and our letter of October 31, 1969.

It should be noted that the river flow values contained in the above
letter are total river flows. Maintenance of this regime will require
coordinated releases from existing reservoirs owned and operated by
local interests as well ag from the Nookagee and Whitmanville projects.
Firm assurance that the existing reservoirs will be operated in an
appropriate fashion is essential if the water quality benefite from
the Federal reservoir projects are to be realized.

FOR THE REGIONAL ADMINISTRATOR:
Sincerely yours,
) , .
7dat % .,/,7./“,&“__%

Bart Hague
Chief of Planning

EXHIBIT C-2



COMMENTS OF THE COMMONWEALTH OF MASSACHUSETTS

15 ScHooL STREET, BosTON 02108

OFFICE OF THE DIRECTOR

December 2, 1965

William F. Cassidy RE: MNorth Nashua River Project
Lieutenant General, USA in Massachusetts.

Chief of Engineers . '

Department of the Army ENGCW-PD

Washington, D.C. 20315
Dear Sir:

The Commonwealth of Massachusetts is vitally interested
in the multi-purpose development proposed by the New England
Division, Corps of Engineers, on the North Nashua River in the
vicinity of Fitchburg and Leominster, Massachusetts.

The Commission points out that the area is badly in
need of flood control, additional industrial water supply, and
recreational water. This area has been critically short of
water during the current drought and it is evident that, even
with increased public water supplies which may be provided in the
next few years, all possible sources of water for industry and
recreation should be developed as soon as possible.

This Commission will support any State legislation
necessary to carry out the local requirement of the project.

It is urged that the North Nashua River Progect be
authorlzed at the earllest nossible date.

Very truly ydurs,
rnallbo . Hrf

Malcolm E. Graf
Director and Ghlef Englneer

EXHIBIT C-3

MEG/n



Tl Commonvealtl of Massackisetis

Foute @2?%2& é%ZuZ25y% jﬁ%wevmmnané Conter
OFFICE OF THE DIRECTOR ) ‘ .
arvision or waren 100 Cambridpe Sirect, Rsston 02202

POLLUTION CONTROL

July 10, 1969

Colonel Frank P. Bane, Division Engineer RE: Flow Augmentation,
New England Division, Corps of Engineers Nashua River Basin
424 Trapelo Road

Walthem, Mussachusetts 02154

Deur Colonel Bunes

On July 7, 1969, a member of my staff attended a meeting arranged by your
office and held in the office of the Mayor of Fitchburg. The purpose of

the meeting, attended by representatives of Federal, State, and local in~
terests, wus the water resource development plan of the Corps of kngineers
for the Hashuz River Basin. It waz pointed out that funds had been appro-
priated for the design of two of the authorized projects - Whitmanville and
Nookagee- and that firm decisions had to be made by local interests relative
to inclusion of storage for municipal and/or industrial water supply.

The Northeast Regional Office of the Federal Water Pollution Control Admine
istration has made a water quality control study of the North Nashua River
Bagin. Their report finds that, to meet the assigned water quality classi-
fication, flow augmentation would be required during July and August, with a
minor amount in September, to maintain a dissolved oxygen content of 5 mg/l.
The report further finds that storage for water quality purposes could best
be developed in the Whitmanville, Nookagee and/or Phillips projects. This
Division concurs, in general, in these findings.

At the sbove-referenced meeting, representatives of the paper companies in-
dicated that one of the reasons for their apparent disinterest in storage
for industrial water supply was the cost allocated thereto. It is suggested
that consideration be given to the feasibility of joint use of certain stor-
age for industrial water supply and water quality control. It is possible
that such joint use might meke participation more attractive to the paper
companies. By use of available computer programsg, it should be possible to
indicate to the paper companies the cost for several different amounis of
sterage and augmentation.

EXHIBIT C-4
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- Colonel Frank P. Bane, Division Engineer S duly 10, 1969

Whether the decision is made to include storage for industrial water supply
or not, thls Division strongly recommends that consideration be given to in-
cluding storage in either or both projects for water quality control purposes,
substantially in accordance with the findings and report of the Federal Water
Pollution Control Administration.

Representatives of this Division will be happy to meet with members of your
staff to discuss this in further detail.

Very truly yours,
MM/ Y 4 %f%

Thomas C. McMahon
Director

TCX/WAS /mpsE

cc: FWPCA, New England Basins Office
Mass. Division of Water Resources



100 Combridpe Shreet, Losion 02202

Febroary 1, 1971

Colonel Prank P, Bane

Corps of Engineers

Division Engineer

Department of the Army

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Colonel Bﬁné:

| Representatives of the Department of Natural Resources have made
a preliminary examination of the area associated with the proposed flood
control dam on the Whitman River in Westminster and Ashburnham.

We are interested in working out the couponenta of a mutually agreeable
recreational lease on this area. .

Our interest is predicated on the maintenance of the present dam and
water levels aa are existant in the Weyerhauser Company holdings. This
presents an attractive and usable recreational shoreline. We understand
that retention of this structure is being considered.

We would also like to work out an agreement with the Massachusetis
Department of Mental Health relative to the disposition of it's property,
connected with the Gardner State Hospital. This property is on the west
side of the project. There are other matters of mutual interest with this
Department that could be inecluded in discussiona of this matter. '

I welcome the opportunity to jointly plan and implement the recreational
activities at this project location.

Very ¥ _yours,

\3 f.iﬂM’LSL

hur W. Brownell
Commisgsioner

AWB/GAB/dd

EXHIBIT C-5



THE COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE DEPARTMENT
STATE HOUSE, BOSTON 02133

July 23, 1971

FRANCIS W. SARGENT
. GOVEANOR

Colonel Frank P. Bane

U. S. Army Corps of Engineers
424 Trapelo ioad

Waltham, Massachusetts 02154

Dear Colonel Bane:

Thank you for your status report on the North
Nashua project. I enthusiastically support your ef-
forts to obtain a significant water based recreation
area at Whitmanville which will help serve the Gard-
‘ner-Fitchburg-Leominster area. '

I was pleased to read in the Environmental Guide-
lines for the Ciwvil Works Program of the Corps of

e e ek

has "a detrimental net effect on the environment, the
Corps will seek means for modifving it to ameliorate
its environmental effects."” This policy assumes im-
portance at the Nookagee Site, because "drawdowns
over five feet are considered excessive and detri-
mental to recreation by exposing large, unsightly
areas along the shoreline," and I have been informed
that the estimated average annual drawdown here will
be fourteen feet.

‘Though this project will be used primarily for
flow augmentation, -steps should be taken to prevent
esthetic deterioration of the site, Your environ-
mental statement acknowledged this pctential problem,
and discussed the possibility of exploring measures
to alleviate "odor and visual problems." I recommend
that great attention be given to this in the final
design, construction and operation of the Nookagee
Reservoir. Acduisition and enhancement of buffer
areas and alteration of the pool bottom should also
be considered.

EXHIBIT C-6



Colonel Frank P. Bane =2 July 23, 1971

Our Department of Natural Kesources informs me
that there is a need for flow augmentation to help
meet water cualiity standards in the North Branch of
the Nashua River. They recommend that, in order that
flows released for this purpose do not merely become
a new source of process water for industrial use,
the Corps of Engineers should insure that the feder-
ally augmented flows pass down the Nashua free from
withdrawal uses in the critical areas. This might
be accomplished by a guarantee of the maintenance
of specific minimum instantaneous flows 1n the natural
river channel.

I assure you that my office and the Department
of Natural Resources will cooperate in your efforts
to enhance and preserve the environmentai cuality of

these areas.
(}m ) Q

Wlth best W1=hes,



NEW ENGLAND RIVER BASINS COMMISSION
5% COURT STREET - BOSTON, MASSACHUSETTS 02108
PHONE: (617) 223-6244

July 26, 1971

Mr, John Wm. Leslie, Chief
Engineering Section

Corps of Engineers

424 Trapelo Road

Waltham, Mass. 02154

Dear Mr. Leslie;

Reference is made to your letter of July 2, 197}, requesting comments
‘on a revised plan for the proposed Witmanville and Nookagee resevoirs on
the North Nashua River Multi purpose project.

I am pleased to say that after examing the site plans and your
letter, you have come forth with a sensible solution to the problem created
when the.city of Fitchburg and the Industry declined to participate in the
water supply features of the original plan.

In so far as EPA through its predecessor FWQA has requested low
flow augmentation for water quality control, I would expect that this
portion of the project would be paid through Federal Funding. If not, then
we would have to explore the possibility of state participation. In any event
should low flow augmentation be dropped from the project for any reason,
such a8 high quality treatment plant discharges, it would be most desireable
to provide the flows for the main stream where releases of only 12 million
gallon per week are required, equal to 1.1 c.f.s., by the enabling legisla-
tion for the Wachusett Resevoir which has a tributary area of about 118
square miles. ' :

I sincerely hope that your new real estate acquition requirements do
not put this worth while project out of reach on the benefit cost ration side
of the picture.

Thank you for this opportunity to comment on this project.

Sincerely yours,

A - ¢ ,“p“,”'
MG:bor Sl J-(’"@f«“’tm’“’cﬂ {

Malcolm Graf

EXHIBIT C-7



Weyerhaeuser Company

Box 801 e Fitchburg, Mass. 01420
Area Code 817-343-3051

August 2, 1971

Mr. John Wm. Leslie

Chief, Engineering Division

Department of the Army

New England Division, Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Leslie:

This is a more detailed reply to your letter July 2, 1971, on the
proposed Whitmanville and Nookegee flood control projects.

We want to reiterate our concern over water guality and release
control of the Whitmanville system. Water quality from this wa-
tershed has deteriorated in the last few months in that resis-
tivity has decreased from about 12,000 ohms to 9,000 ohms in Snow
Mill Pond. This decrease forced us to change production schedules
and, unless resistivity improves, we may be forced to give up a
product line important to our survival as a paper manufacturer in
Fitchburg.

We are particularly concerned about the possibility (probability)

of further deterioration in resistivity and the possibility of
siltation reducing the storage capacity of our two reservoirs be-
low Whitmanville during the construction phase of the Whitmanville
dam. We think that our current problems with water quality in Snow
Mill Pond are related to the construction of the Montachusett Re-
gional Technical Vocational school. It is vital that we do not
experience further degradation of water quality from this watershed.

As you know, no paper can be manufactured without water of suitable
quality and in sufficient quantity. Therefore, we are also concerned
about who will determine and make decisions regarding how much water
will be released in any given time period. In other words, the Weyer-
haeuser Company and the Nashua River Reservoir Company must be able
to obtain stored water as the need arises.

EXHIBIT C-8
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Weyerhasuser Company

Mr. John Wm. Leslie
Department of the Army
August 2, 1971

Page 2

Your letter states that industry "withdrew" its support of the
water supply feature of the proposed.facilities. Industry's
position and Weyerhaeuser's position from the beginning was that
while anyone would like to have more water, we may not be able to
afford it. I think the insurance analogy was used to describe our
position; that is, one would like to have a million dollars worth
of insurance protection but maybe he can afford only $10,000
worth. Qur position remains unchanged. In discussions with the
Corps of Engineers during the three and a half years I have been
in Fitchburg, we sald we could not justify expenditures for addi-
tional water supply and that we had survived a severe drought
during which we improved our ahility to conserve water.

We still feel that our present storage is sufficient for our needs
and that if we do not lose any storage capacity and if the quality
of the water does not deteriorate, we will not be hurt by the
Whitmanville flood control project.

Weyerhaeuser whole heartedly supports the principle of flood con-
trol and the principle of low flow augmentation enhancing the
stream quality as important benefits to the citizens of this
community.

Thank you for your véry informative letter and the sketches and
drawings which you sent us. After you have had a chance to read
and discuss our thoughts, perhaps we should get together again.

Sincerely yours

Edward A. Newcomb
Branch Manager

EAN: pb
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APPENDIX D

¢ PROJECT COST AND- COST ALLOCATION

WHITMANVILLE LAKE

'NORTH NASHUA_RIVER BASIN MASSACHUSETTS .

1. General. - The Whitmenville Lake Project has a drainage area of
17.5 square miles and is located on the Whitman River in the town of
Westminster, Massachusetts. The reservoir is designed for multiple-
use by three purposes, namely} flood control, water quality control
and recreation. Allocation of costs is required in order that all
authorized purposes served by the project share equitably ‘in the
joint savings of multiple-purpose constructlon.

2. Method of Allocation of Costs. - -Allocatxon of costs of the
multiple~-purpose project to the purposes of flood control, watér

‘quality and recreation were made by the. séparable costs ~ remaining’

benefits method. Costs sllocated to recreation were apportioned to
Federal and non-PFederal interests in accordance with the cost sharing
policy established by the Federal Water Project Recreation Act (Publlc
Law 89-72) 89th Congress, approved July 9, 1965,

3. Project Description. - The project is fully descrlbed in the text
of this Generel Design Memorandum. The total reservoir storage capacity
of 7,850 acre~feet consists of

1,150 acre-feet to maximum Elev. 817 5 for lwater supply replacement
11,400 acre-feet to maximum Elev. 826.6 for joint usg*
*Joint Uée:
Recreatlon - Apr.. thru Labor- Day
| Water Quality - Sept. and Oct. (800 a.f.)
6 700 acre fEet to max1mum Elev. 8&5 O for flood control
**Flood Control' .
6,700 a.f. available Nov; thru Mar._‘”f_
5,300 a.f. avallable Apr.‘thru Aug. )

5,300 - 6,700 a.f. available Sept. and Oct.

D~}



Specific facilities include a monitoring system for water quality
control, and recreational facilities (including 13 acres of land)
provided for boating, fishing and picnicking. All other project

features are joint use,

4, COperational Requirements. - The flood and water quality storage
controls will be operated by the Corps of Engineers. Control of the
water supply storage will be by the Corps but as directed by the
Nashua River Reservoir Company. Recreational facilities will be
operated by the Department of Natural Resources of the Commonwealth
of Massachusetts.

5. 'Project Costs, Annual Charges and Benefits.

a. Construction Costs, - The total cost of the project
including lands and demages is estimated at $7,750,000 at 1971
price levels. A detailed breakdown is shown in Table D-5. The
feature of lands and damages includes the additional costs for
resettlement and acquisition as required under the recently enacted
"Uniform Relocation Assistance and Real Property Acquisition Policies
Act of 1970", P. L. 91-646.

b. Interest During Construction. -~ Accrued interest during
construction is computed on the basis of a three-~year construction
period., This was derived by multiplying the total construction
expenditures by the 5.375 percent interest rate and by one-half
of the construction period in years.

¢. Annual Charges. - A breakdown of annual charges is shown
in Table D-6.

(1) Interest and Amortization. - The project is considered
to have an economic life of 100 years. Interest is computed at 5.375
percent amortized over a 10C-year period.

(2) Operation and Maintenance. - This item is estimated
on the basis of experience with other similar projects in the New
England Area. Included are costs for maintenance of the project
structures and for operation of multiple-purpose project features
and recreational facilities. It also includes operational procedures
of the gates for flood control and water gquality control, as well as
the permanent operating equipment and geges for monitoring and
recording the water quality and fluctueting storage in the reservoir.
Fuarther, the preparation of necessary reports to the Reservoir Control
Center at NED Headquarters for regulating instructions are also included.

D2
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(3) Major Replacements. - Allowance is made for
replacement. of items deemed to have a usable life less than that
of the project which is 100 years.

d.. Project Benefits. - The dual~purpose and single-purpose
projects represent the most economical alternatives in which the

-benefit for each of the purposes is the same as the benefit of

the respective purpose in the recommended project. All the
alternatives except the single purpose water guality alternafe are
considered at the same site as the recommended three-purpose project.
The Nookagee Lake site was utilized as the most resasonable single-
purpose water guality alternate. The storage capacities and
elevations of each of the alternatives and the recommended project
are shown in Table D-1.

(1) Flood Control Benefits. - Average annual flood
control benefits adjusted for the growth projected to fake place
in the basin aie estimated at $1,338,000. This value is based
on Whitmanville Lake acting in a system with Nookagee ILake
and Phillips Dam after completion of the downstream channel
improvement along the North Nashua River.

(2) Recreation Benefits. -~ Recreation benefits are
based on annual visitation of 100,000 @ $l.25 per day. Total
annual recreational benefits are estimated at $125,000. -

(3)- water Quality Control Benefits. - Water guality
control benefits are estimated on the basis of a single purpose .
water quality control dem and reservoir at the Nookagee project
site. This represents the most economical alternate in the
absence of the project. A benefit-cost ratio of unity is assumed
for this alternative project. Total benefits for the North
Nashua River Basin water quality control are estimated at $552,000
of which 214 ($116,000) was accredited to Whitmanville.

D-3



ose

Flood Control
Water Supply (1)

Water Quality
Recreation
Total

Full Pool

Storage
in
Acre
Feet

6,700

1,150
(8oo)
(1,400)

7,850

Elev., Ft. - MSL

(1)
(2)
(3)
(%)

Storage
in
Inches of

TABLE D-1

CAPACITIES AND ELEVATIONS

STORAGE CAPACITIES IN ACRE FEET

Recommended

Project
FC, REC &

_Hec_

6,700
1,150

: 1(%}8)

7,850

8ks

Replacement of existing water supply.

Seasonal encroachment on flood control storage.

Included as part of 1,400 a.f. for recreation.

Nookagee site.

-k

TWO PURPOSE PROJECTS

REC & FC & FC &
WQC wWQC EEQ
- 6’7m 6,7m

1,150 1,150 1,150

(800)(3) (800 -
1,400 - (1,400)(2)
2,550 73850 7:850

1826.6 845 8us

SINGLE PURPOSE PROJECTS
FC REC Woe
6,700 . - -

1,150 1,150 -
- - 800
1,400 -
7,850 2,550 800
Bls5 ) 826.6 820.5(4)




6. Cost Allocations. - Costs to the project purposes were allocated
by the Separable-Costs Remaining Benefits method. Table D~7 ocutlines
in detail the cost allocations and Table D-2 summarizes the results
of allocation for the recommended project. The total invesiment
includes the first cost plus interest during construction.

TABLE D-2

SUMMARY OF COST ALLOCATIONS

Total Annual

Purpose S First Cost Investment  Charges
Flood Control . $5,370,000 $5,800,000  $349,000
Recreation ' 1,230,000 ‘1,328,000 93,000
Water Quality Control 1,150,000 1,247,000 78,000
Totals" $7,750,000 $8,375,000  $520,000

T. ‘Comparison of Benefits and Costs. - A comparison of benefits
accruing to each project purpose with the costs allocated to the
respective purpose indicates that each project purpose is amply
Justified as shown in Table D-3.

TABLE D-3

ECONOMIC ANALYSIS

- Annual Annual Benefit-

Purpose : Benefits Costs Cost Ratico
Flood Control - - $1,338,000 | $ 3“9;000 3.83
Recreation 125,000 - 93,000 1.34
* Water Quality Control 116,000 78,000 1.49
Totals - $1,579,000  $ 520,000 3.0k



8. Apportionment-of Costs Among Interests..

a, Federal. - Flood control and water quality control benefits
realized from construction of the recommended project are widespread
and payeble in full by the PFederal Government, The separable first .
cost of recreation, namely, the difference in first cost between
the recommended project and the 2-purpcse preject with recreation
omitted, is divided equally between the Federal and non-Federal
interests under the provisions of the Federal Water Project Recrestion
Act of 1965. The Federal share is presently estimated at $175,000,

b. Non-Federal. - With respect to recreation facilities, local
interests will be required to cooperate to the following extent:

In accordance with the Federal'Water Project Recreation Act of
1965 agree to: : )

Administer project land and water areas for recreation. and
fish and wildlife;'

Pay, contrlbute in klnd, or repsy (whlch may be through
user fees) with interest, one~half of the separable first cost of
the project allocated to recreation and fish and wildlife, an amount
currently estimated. at $175,000 based on the presently planned
level of development for these purposes,

Bear all costs of operation, maintenance and replacement
of facilities for recreation and fish and wildlife, an amount
currently estimated at $18,000 annually.

c. Summéry of Apportionment of Costs Among Interests. - A
summary of the apportionment of costs among interests is shown in
the following table: :

TABLE D-4
COST APPORTIONMENT AMONG INTERESTS

Purpose ' Federal Non-Federal ~ Total

First Costs:

Flood Control . $5, 370,000 - $5,370,000
Recreation 1,055,000 $175,000 1,230,000
Water Quality Control 1,150,000 : 1,150,000

Totals $7,575,000  $175,000 $7,750,000

D-6



9. Cost Estimates. - A summary of major construction items together
with estimated first costs is given in Table D-6. - Also. included are
estimates of investments, and average sannual charges for the recommended
three-purpose project, specific and joint-use costs, and separate
single-purpose and two-purpose projects computed for cost allocation
purposes. The detailed cost allocatmn is shown in Table D-7.




Ol.

oz,

03.

Ok,

TABLE D=5

" DETATLED 'COST ESTIMATE"
- (1971 P:icerLeﬁel) T

Descrigtion - Guantity

Lands and Damages

Lands, Acquisition &
Resettliement

Relocations

Roads
Telephone
Electric
Water Line

R e

Sup~-Total
Contingencies

TOTAL RELOCATIONS
Reservolir
Log Boom ' 1
Reservoir Clearing T0
Grubbing & Stripping 113,000
Contingencies

TOTAL RESERVOIR

Dam

Preparation of Site
River Diversion
Control of Waters
Unclassified Excavation -~
General 260,000
Unclassified Excavation -
Impervious Borrow 460,000
Rock Excavation -~
Open Cut _ 49,000
Hland Cleaned Bedrock
Surface : 370

[

Unit

Job
Job
Job
Job

Job
Ac,
CCY.

Job
Job
Job
C.X.
c.Y,

CoY.

~ Unit -
" Price

L.S.
$900
<90

L.S.
L.8,
Loso

- $1.00

1.&0
i, 10

35.00

Estimated

$

‘Amount,

1,400,000

970,000
24,000

11,000 -

5,000

1,010,000
120,000

$

$1,130,000

5,000
63,000

102,000

30,000

$ 200,000

$ 15,000
10,000
250,000
260,000
644,000
200, 900

12,900



TABLE D-5 (Continued) ..

‘Unit ~ Estimeted

Description Quantity Unit Price : Amount -
Ok. Dam
Compacted Impervious Fill - k00,000 c.Y. $ .40 - $ 160,000
Compacted Random Fill, - - a

Class I < 120,000 c.Y. L0 48,000
Compacted Random Fill, : oo C

Class II - + 23,000 C.Y. ) 9,200
Compacted Pervious Fill ko,000 c.Y. .40 16,000
Compacted Gravel Fill - 300 c.Y. 3.00 900
Compacted Sand Fill - k3,000 c.Y, 3.50 150,500
Compacted Processed Sand Fill - 15,800 - C.Y, - 5.25 83,000
Compacted Impervious Backfill TO0 c.Y. 7.00 4,900
Compacted Gravel Backfill = = 2,300 . C.Y. 6.50 15,000
Gravel Bedding o 37,100 c.Y. 2.00 - TH,200
Road Gravel : 650 c.Y. 3.20 2,000
Additional Embankment Rolling 100 Hrs. 30.00 3,000
Rock Protection 43,600 c.Y. 3.10 135,000
Foundation Grouting 1 Job- L.S. 150,000
Concrete - Inlet & Outlet

Structures 310 C.Y,. 90.00 27,900
Concrete - Intake Tower to _ ‘

Bl. 860.0 1,340 c.Y. 80,00 107,200
Concrete - Intake Tower above -

El. 860.0 70 C.Y. 175.00 12,250
Concrete - Transition & Conduit 770 C.Y, 90,00 69, 300
Concrete - Spillway Retaining :

Walls & Weir 1,500 c.Y, 75.00. - 112,500
Concrete - Service Bridge

Abutment, 220 C.Y, ... +75.00 . 16,500
Concrete - Service Bridge Deck 60 c.Y. 110.00 - 6,600
Concrete - Found. Prep. - 50 C.Y. 60.00 T 3,000
Cement - 6,400 Bbl. . 6.00 38,400
Steel Reinforcement 200,000 Lbs, = 25 50,000
Rubber Water Stop 450 L.F., 5.00 2,250
Anchors . . 50 - Ea, . 50,00 2,500
Structural Steel - Misc. 7,000 Lbs. .60 4,200
Structural Steel Service Bridge 1l Job 0 L,S. - 50,000
Aluminum 5,500 Lbs. 3.00 16,500
Misc. Metals 6,000 Lbs. 2.00 12,000
Intake Tower -+ Superstructure 1 Job - L.S. 4,000
Gate Vent System 1 Job L.S. 8,000
Float Well & Accessories 1 Job L.S, 5,000
Heating & Ventilating System 1 Job L.S. 4, 000

b-9



Ok,

08.

1k,

19.

TABLE D-5 (Continued)

.Description Quﬁntity Unit

Dam

Hydreulic Gates &

Machinery 1 Job
Emergency Stop Gate 1 Job
Water Supply System Plpes

and Gates 1 Job
Crane and Hoist i Job
Diesel Engine. 1 Job
Sump Pump 1 Job
Electric Work 1 Job
Tile Gage 1 Job
L' Chain Link Fence 800 - L.F.
18' Double Swing Gate 1 Fa.,
Tepsoiling 2,500 ¢.Y.

. Seeding S 6 Ac,

Sub-Totsal

Contingencies

TOTAL DAM
Roads
Roeds ' 1 Job

Contingencies

TOTAL ROADS
Recreation Facilities
Recreation - : 3 i Job

. Contingencies
TOTAL RECREATION FACILITIES
Bulldlng, Grounds and
: Utllltles
Bldg., Grounds &,Util. 1 Job
Contingencies

TOTAL BUILDING, GROUNDS & UTILITIES

D-10

‘Unit

Price

l.:"t“
) |42 3R er)

U)a:a:y:dxn:

;._
288

8-3-'8?’&"?‘?‘!:"!:"@

o
.

(o]
(@]

L.S.

LS.

L.8.

Estimated

Amount

$ 6‘5,000
10,000

25,000
5,000

- 6,000
2,000
20,000
1,500
3,200
L00
17,500

k,800

$2,957,000
k43,000

$3,400,000

$ 30,000

5,000
$ 35,000

$ 228,000

32,000
$ _‘2603000

$ 95,000

33,000

$° 110,000



20.

30.

31.

TABLE D-5 {Continued)

‘ L . Unit
Description Quantity Unit Price
Permanent Operating Equipment
Perm. Oper. Equipment -1 Job L.5.

Contingencies

TOTAL PERMANENT OPERATING EQUIPMENT

Engineering & Design

Supervision & Administration

TOTAL PROJECT FIRST COST

D11

Estimated
Amount

$ 52,000

8,000
$ 60,000
$ 685,000

$ 470,000

$7,750,000



TARIE Deb
SUMMLARY OF COMSTRUCTION EIFEDITURES AND AMSWAL CHARGES
(In $3,000 - 1971 Price level}

MULTL PROJECT ALTSRUATIVE TWO-PURPOSE PROJKCTE ALSBSATIVE STHGIS-FURPOSE PROMCTS
Spacific Costa

Project Floed —atGr W Jaint-Use Total Recreation Mood Cemtrol  Flesd Ceatrol Mater Guality
Teatures Contrel Mecreatioa —Comwel Gasts Costs  Water Quslily Mater Guality Regreghies Pasd Cestrol Besrestion | o Sewtrol
Tands & $ 1,L00 $ Lo $ k0 $ 1,400 * 1. $ 1,0 $ Mo 218 of total
T reariom 1,130 1,1% 0 113 1,13 1,1 3ied
Reservoir 200 200 200 200 o 200 cost of Single-
D -+ 3,00 3,00 2,130 B,W 3,3 3,” z,m
Roads 35 3 25 » 35 » 25 Prrposs Nosiages
Mecreation Facllities A*60 260, - . 260 - 260
Bldge., Orounds & ¥tils. 110 1o 60 10 00 4 o ) Project
Permansnt Operating Equip. 220 kO & %] %0 o o b ]
Inginearing & Desiga 3 3 7 685 sh5 655 ¢ ] 00 50 {0.21 = $8,L00)
Supervision & Admindstration 25 2 43 k10 e __ Y, -3 %1 o0 =

TOTAL PROJECT FIRST COST o a0/ $25 37,005 $7.70 45,050 $ 1,00 7,650 $ 7,100 5,000 ) $ 1,500
Gonstruction Period (Years) 3 2 by 3 3 ? 3
3pilimey Crest Elsv., Ft.-MSL as 826.6 [ %3 - “s B24.5 820.5 (1)

at & Anssal L]

Gonstrwetion Expsnditures k. 25 7,405 7,75 5,050 7,00 1,6% s 72100 5,000 1,800
Inteyest Buring Comstruction 3 H ”r 825 om . @7 m F ns
Totsl Imvestment, 2k 27 8,008 8,318 5,321 1,97 3,27 T.612 5,269 1,95
Arsmal Oharges:

Int. & Amort. 19 1 e kS2 288 1%} ] MY 5 285 05

Oper. & Maint. u 5 M & » [ 114 ‘zh ko 0

Major Beplucemnte 1 k 8 k k 5 3 3 1

TONL UKL LS o n 6 Tt 500 I® 2 509 i ns s

(1) Nookages Jite ’ :
-1z



UNA DT -
WHITHANVILLE LAKE « COST ALLOCATION
ALLOCATION BY SEPARANLE COSTS«REMAINING BENEFLTS WETHOD

WATER
FLOGD HATER QUALITY
LTENM . CONTROL SUPPLY _RECREATION CONTROL  NAVIGATION
&y ALLOCATION OF ANMUAL £GOSTS= _ —— .
LAT TR A AL AL TSR LSRR A A2 ddyd .
L1, PEMERITE 13380400, 0. 1250080, 1164000, D4
2, ALTRANATE COR8TS 444000, o, 318000, 114000, 0Oy
S, BENEFITS LIMITED BY ALTERNATE COST 441000, 0, 125000, 116000, 0,
4, SEPARADLE cofT 190000, g, 38000, 11000, 8,
co—. %, REMAIMING REMEEITS X —281004. - Q. 87000, L0%000, 0,
6, RATIO OF REMAINING SENEFITS « RS, 459 0.000 19,639 23,702 0.090
7. ALLOCATED JOINT COBTS 199212, 0, 554385, 44403, 0
B, TOTAL ALLOCATION, PROJECT COST 349212, a. 93185, 77603, 0.
_ B, aLLOCATIAN OF LO%8 SF PRODUSTIVITY
(1L I3 232X T RS S RIS L2221 122 ] 2
1, SEPARARLE COSTS 0. 0. g, 0. 0
2, ALLOCATED JOINT €£OBTS 6. [ 6. 0, [
3. TOTAL ALLOCATIONS [N t. o, 0. 0.
» €, ALLOBATION OF DPERATION « MAINTENANCE
LA AR AL S DR SRR TR R R LY sl d bl ldld)
1, SEPARAMLE cOSTS 24000, 4, 16000, 5000, 04
2, ALLOCATED JOINT COSTS . 9632, 0. 333¢, 402¢%, Dy
3, TOTAL ALLOCATION : 33532, [ 1933%, 902%, D
4, SPECIFIC_COR?S e o B4 0, 16000, 50490, g,
5, AM.LOCATED JOINT=uSE COSTS 33632, 0. 3339, AD2%, 0,
6, RATIO FOR ALLOS OF JOINT=USE COSTS 242,029 0.004 8,143 9.828 0.000
D, ALLOCATION OF MAJOR REPLACEMENTS
NERPAPPRRFARLS TP ER AR P PR O TR n Y R
1. SEPARABLE cosTS 2004, 0, 2060, s600, a,
2, ALLOCATED .OINT CoOSTS 547, 0. 196, 237, 0.
3, TOTAL ALLOCATIONS 2567, a, 2196, 1237, 1.
4, SPECIFIC COSTS 1. o, 2006, 0, 2,
5, ALLDCATED JOINT=USE COSTS 2867, o, 196, 1237, 3,
Es ALLOBATION OF INVESTMENT + FIRST COST
[AA TS TR IR A T AL 2 22 20t Y)
1. ANNUAL INVESYMENT 313014, 0, 71450, 67336, 0,
2, ALLOCATED INVESTHMENT : 5799753, 0, 1327588, 1247459, [/
3. RATIO OF ALLOCATED AMNUAL INVEST, = 9,281 0,008 15,852 14,897 0,000
4, INTTIAL CONSTRUCTION EXPENDITURE 5345938, 6, 1228814, 1154550, 0,
F. ALLOCATION OF CONSTRUCTION EXPENDITURE
(X1 1222 XTSRS R TN R A2 122 2L e Yyl
%, SPECIFIC INVESTMENT ) n. 0. 346000, 27000, 8.
2, INVESTMENT IN JOINT-USE FACILITIES 5799753, 0, 981588, 1220659, 0.
3, INTERESY DURING CONST,JOINT-USE FAC, 432698, 9. 73233, 91069, 5.
4, CONST,EXPENDITURE IN JOINT=USE FAC, 5367055, 0, 908355, 1129590, 0.
5, RATIO OF CONST,EXP,IN JOINT=USE FAC. 72,479 0.000 12,267 15.254 0,600
6, CONST,EXPENDIYURE IN SPECIFIC COSTS 0. 0, 320000, 26800, 0.
7., TOTAL CONSTRUCTION EXPENDITURES 538705%. 0, 1228355, 1154599, 9,
G, SUMMARY
(AL R 221
1, TOTAL CONST,EXPENDITURES [ROUNDED] 5370000, 0, 1230000, 1150000, a,
2, ANNUAL COSTS 349212, 0. 93185, 77603, 0.
3, ANMUAL BENEF1TS = 1338000, 0, 125000, 116000, 0.

4, BENEFIT/COST RATIO -~ 3,83 b.oo t.34 1,49 0,00
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TOTAL

379000,
a7%o0¢6,
#82000,
23%000,
443000,
100,000
281000,
520000,

45000,
17000,
42000,
21000,
41000,
100,000

5000,
‘1690,
6000,
2000,
4000,

452000,
8375000,
100,000
7750000,

3730090,
8002000,
597000,
7405000,
ing,000
345000,
7504800,

7750000,
520000,
1579000,
3.04



